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GHERE ; is ——_ 4 us a 
| e..cafy.or.ſp 
e Fart Of the 
47 > < viſible Heavens than the Re- 
| 05 preſentation of them on a 


Globe « or r. Sphere, becauſe hereby we have 
the moſt natural Image of them ſet before 
our Eyes. $ 


B  _ 


5 | The firſt. Erimciples of 
The e Terreſtrial Globe repreſents the Earth 
With it i” ſeyeral Lands, Seas, Rivers, Wands, 


& The Celeſtial q ere ot Glake repreſents 
: he Heavens and 8 Kao 0 Gb | 


© Several Pont and Circh ra ei ther mark- 
ex of deſcribed on theſe Spheres 1 5 
ot eats by. the 


Work about them, to exhibit the Places 
and the Motions of the Sun, Moon or Stars, 
the Situation of the ſeveral Parts of the 
h ED togeſhet with the Relation of all theſe 
each other. 

"The Earthly Globe, with the Lines and 
Signs and Points that are uſually marked 
uffn f. is ſatfcient' wo-jnfprin the Reader 
of almoſt every thing that 1 ſhall thention 
here, cyen with Regard to the eqvens, the 
355 and the PN "unleſs he Bas a Mind 
to be particularl inted with the fixed 
Stars, and the fy "Sl ſes of them ; then 


indeat 4 Chet Glpbr « og eber, 


to de added to it. 


- Note 16, die ets is called a He- 
 miſpheres and thus the whale Globe or 

Sphere of the Heavens or of the Wh 22 
be repreſented on a Flat or Plane in 
Hemiſpheres, 46. in the common Maps. 5 


the Earth, or in 1 bay Da ee 
of che Heavens and Stars 


. S Ae 
Be- 


moe © 


| Grography and Aftrommy. *3 
| Becauſe Globes are not always at Hand, 


the ſeveral Points or Circles together with 


their Properties ſhall be ſo deſctibed in this 
Diſcourſe, as to lead the Reader into ſome 


imperfect Knowledge of theſe Things by a 
Map of the World om is nothin 5 
but a N 
and Waters on ws at of lee Safe 
or at leaſt 1 ſhall {6 expreſs 

that a Map will aſſiſt WH 0 to keep 2 
Remembrance if he has been fir lirtle 
pant with the Globe cl, { 


the Globe of 


Si 


Note 20 * hough the lateſt a be {AE 


'tronomets have found that the n 
Nill in che Centre of our World, "and 
Earth modes round its own Axis once in 


twenry four Hows With a Circular Motion, 


and round the Sun once in a Yeat with a 
"Pr 


gde Motion, yet to mate theſe things 
Hy and intelligible to thofe that arc 


unskilfol, we ſhall here ſuppofe the Jun ro 


move round the Ear both with a daily 


and wavlp Motion, as it appears to our Senſes; 


(viæ) daily geing round rhe Earth, and yet 
cuery Day changing its Place a litele in the 


Heavens, till m a Year's Fime it retutrs ro 


| the me TIRES 8 1 5 | 


B 2 SECT 


4 The Princes of 


8K CT. II. e s 
of the Greater Circles. bh 8505 


5 E Great Circles are ſuch as divide 
the Globe into two equal Parts, and 


are dhele four, (vis. ) the Horizon, the Me- 
ridian, the Equator, and the Ecliptick. 


L The Horizon is a broad flat Circle, or 


the Wooden Frame in which the Globe ſtands. 
It divides the Globe into the upper and low- 
er Halves or Hemiſpheres : It determines the 
Niſing or Setting of Sun or Stars, and diſtin- 
Bude Day and Night, 


When the Sun is in the Eaſt Þ Part of the 
Horizon,” tis Ring: When in the Weſt 


5 Part, 'tis Setting. en tis above the Ho- 
J 11200, tis Day : When below, tis Night. 


Yet till the Sun be 18 Degrees below the 


Horixon it is uſually called Tui. ligbe, be- 
cauſe the Sun- Beams ſh 


reflected down to us by the Atmoſphere af- 
ter Sun ſet or before Sun-riſe. And tis 
upon this Account that in our Horizon at 
London there is no perfect Night in the 


upward are 


very middle of Summer for two Months 
together, becauſe the Sun is not 18 Degrees 


| below the Horizon. 


The Horizon is diſtinguiſhed | into the 
ert and the Rational. See Fig. 1. 


> -2 


The 


11 


Nl 


Geography and ee, 5 
The Senſible Horizon ſuppoſes the Specta- 
tor placed on s the Surface of the Earth or 


Water, and it- reaches as far as the Eye can 


ſce. But the Rational or True Horizon 


ſuppoſes the Spectator placed in the Cen- 


tre of the Earth c, and thus divides the 


Globes both of the Heavens and the Earth 


into Halves. 


_- Suppole in Figure 1. the Circle edpe i is 


the Earth, ub ng the Heavens, 6g the 


Line making the Senſible Horizon, hr; the 
-Rational Horizon. 


The Senſible Horizon on the Earch or 
Sea is 490 and it includes but a very few 


Miles; for if a Man of ſix Foot high ſtood 
upon a large Plain or the Surface of the 
Water ar 3, he could not ke further than 


three/Miles round. 
Thus it appears os the Seu ble Horizon 


on the Earth or Sea 450 differs very much 
from the Real or Rational Horizon ds e. 
But as to the Heavens the Senſihle Horizon 


= ſcarce differs at all from the Ratro- 
Horizon + # ry For the Eye placed in 
whe Centre of the Earth c, or on the Sur- 


face of it 5, would find no evident Diffe- 
rence in the Horizon of the fixt Stars, be- 


cauſe they are at fo immenſe a Diſtance, 


- that in compariſon thercof half the Dia- 


meter of the Earth, that is ge or gr the 
i ads 


6 The firſt Principles of 
Diſtance between the. Saua and s Cen- 
tre is as nothing, 104 

It may not be immproper to note in this 
Place, that fuppoſe a Planet to be at g, if 
the Eye of the Spedtator were on the Su- 
face of the Earth at s, he would behold it 
as level with the Horizon: But if his Eye 
were at the Centre of the Earth ox c, he 
would. behold it raiſed. ſeveral Degrees above 
the Horizon, even the. Quantity of the An 
gle ger, or (which. is all one) gc. 

Now the Difference Cee the. Place 
where, a Planet. appears to a; Spectator in 
the Centre of the Earth, or te a Spectator 
on. the Surface, is called the; Parallax: of 
that Planet ap that time; and therefore the 
Difference between thoſe two: Places ę and 
r, or rather the Quantity of the Angle gon, 
or c ge, is calted, its Horizantal Parallax. 
And this is of great uſe to adjuſt the real 
Diſtances, and conſequently the real Mag- 
nitudes of the ſeveral Planets... 

II. The Meridian is a great Braaen Gin 
ds in which the Globe moves; it crafles 
the Horizan. at right Angles, and divides 
the Globe into the. and; Fkeftern 
Hemiſpheres. It ſnaws when the Sun or 
Stars are juſt. Noreb or South, and n 
mines Naon or Mid nig TY 

When. the Sun is on the Meridian, and 
above the Horizon .to; us in Great Britain, 

271 Rt 5 tis 
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Geography and Hftrowemy. 7 
tis juſt in the South, and tis Noon. 
When it is on the Meridian and u | the 
8 tis juſt in the Wen and 'tis Mid. 
nig ' 

Note, Whenſoever we move on 100 Farh, 
whether Eaſt, Weſt, North ot South, we 
change our Horizon both Senſible and Na- 
tional; for every Motion or Change of 
Place gives us 'a Hemiſphere. of Sky or 


Heaven over our Head a little Diſtance from 


what it was, and we can ſee Jeſs or more of 


the Globe of the Earth on all Sides around us. 


Whenſoever we move to the Eaſt or 
Weſt we change our Meridian, but not ſo 
if we move to the North or South. 

Upon this Account, the' Horizon and Me- 
ridian ate called Chanpeable Circles, and 
the Globe is made ora within theſe 
Circles to repreſent this Changeableneſs, 
Sh every Place on the Earth may be 
brought under its proper Meridian, and * 
ſurrounded with its proper Horizon. 

III. The Eguator or Eqguinettial Line 
croſſes the Meridian at right Angles, and 
divides the Globe into i Nen ers and 
Sonthern Hemiſpheres; and. diſtingaiſhey the 
Sun's yearly Path inte the Summer and Min- 
ter Half Tears This is ſometimes eminent- 
ly called The Line, and paſling ever it at 


Sra is called by Sailors Creſſng the Le. 
n f Note, 


8 be firft — 


Note, The Sun, Moon and Stars with all 
the Frame of the Heavens are ſuppoſed to be 
 whirl'd round from Eaſt to Weſt every twenty 
four Hours upon the Axis of the Equator, or 
which is all one in their ſeveral Paths pa- 
rallel to the Equator. This. is called their 
Diurnal or Daily Motion. 

IV. The Ecliptick Line is the Suns An- 
nual or Tearly Path, cutting the Equinoc- 


tial in two oppoſite Points obliquely-at the 


Angles of 23+ Degrees. On it are figured. 
the Marks of the 12 Signs through which 
the Sun paſſes, (viz.) Aries the Ram P, 
Taurus the Bull 8, Gemini the Twins I, 
Cancer the Crab S, Leo the Lion Q,, Virgo 
the Virgin W, Libra the Balance , Scor- 
pio = Scorpion Ml, Sagittarius the Archer 
7, Capricornus the Sea-Goat W, - Aquarius 
the Wirerer 8, Piſces the Fiſhes K. 
*_ Theſe Signs are, certain Conſtellations or 
Numbers of Stars which are reduced by the 
Fancy of Men for diſtinction Sake into the 
Form of twelve Animals, and for the Uſe 
of the Engliſd Reader may be deſcribed thus. 


The Ram, the Bull, the a Twins, 
And next the Crab, the Lion ſhines, 
The Vitgin, and the Scales. 


The Scorpion, Archer, and Se Goat, 4 


_ The Man that holds the Water. pot, 
ted Fiſh with ghitrering Tails, 


Among | 
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Geography and Aftronomy. 5 


Among theſe Signs Ariet, Taurus, Ge: | 


mini, Cancer, Leo, Virgo, are called North. 
ern 7 But Libra, —_— Sagittarius, Ca- 
pricornus, Aquarius, iſces are Southern. 
Capricorn, Aquarius, Piſces,” Aries, Tau- 
rus, Gemini are Aſcending Signs, becauſe 
they ſtand in Succeſſion Northward of ri- 
ſing higher in our European Hemiſphere : 
But Cancer," Leo, Virgo, Libra, Scorpio, 
Sagittarius are Deftending Signs, for their 
Succeſſion tends toward our Horizon, or 
rather toward the Southern Hemiſphere. 
Each of- theſe Signs has zo Degrees of 
the Ecliptick allotred to it. The. Sun or 
any Planet is ſaid 30 be in ſuch a Sign when 
he is between our Eye and that Sign, or 


when he appears in that Part of the Hea- 
vens where thoſe * are of Which the 


Sign is compoſed. 


If it de enquired, How we can know. 
the Place of the Sun among the Stars, ſince 
all the Stars near it are loſt in the Sun- Beams? 
Tis anſwered, that we can ſee plainly what 


Conſtellat ion or what Stars are upon the Me- 
ridian at Midnight, and we know the Stars 
which are exactly oppoſite to them, and 
theſe muſt be upon tlie Meridian (very near: 


ly) the ſame Day at Noon; and thereby we 


know 'that the Sun at Noon is in the midſt 
of them. Sd that when you have a Globe 


at _ on which the Stars are delineated, 


you 


xo The fiſt Principles of 

ved find ol what Degree of any Sign the 
Sum is ih on 2 given: Day; and fee the Stars 
around it. | 

The Sun is edakencd to 20 this almoſt 
one Sign every Month or 30 Days, and thus 
to fintſh the Tea? in 365 Days 5 Hours 
and 49 Minutes, or near 6 Houts: So that 
it may be ſuppoſed to move flowly as a 
Snail thro' almoſt one Degree of the Eel; 
tick Line cvety Day from the Weſt to t 
Baſt, while it is whirl'd round together with 
the whole Frame of the Heavens from Eaft 
to Weſt in a Line parallel to the Equator 
in the Time of 24 Hours. 

Note; we vulgarly call the Surf's diurnal 
or daily Path a Parallel to the Equator, 
though properly tis a Spiral Line, which 
tlie Sun is ever making all the Year long, 
gaining one Degree on the Ecliptick daily. 

From what has been ſaid before, it ap- 
pears chat the Equinoetzel Line, or Equator 
it ſelf, is the diurnal Path of the Sun on 
the 10 of March and the 13% of Septem- 
ber, which are the two oppoſite Points where 
the Ecliptick or Veaty mrs of the Sun cuts 
the 

And theſe tee Days are called the Equz- 
noctial Days, when the the Sun riſes and 
ſets at ſix a Clock all the World over where 

it riſes and ſets at all that Day; and the Day 


and Night are eyery where of equal Legit. 
1 1 : | . 


Oer 0 


Geography and Mronomy. 11 
Jt may not be improper in this Place 6 
——_ that thoſe 5 Hours and 4 Mb 
nates, whick the Suns Amas Revolution 
requires above 365 Days, will in 4 Year's 
time amount to near a whole Day : There- 
fore. every fourth Vear has 366 Days in it. 
and is callad the Le Ter. 

It may be fasther remarkt alfo, dat e 
odd Minutes which in this Account ard 
wanting to make up a compleat Day of 24 
Hours: are accounted for in the New: Styls. 
by leaving out a whale Day ones in 133 
Vears: And tis the neglect of accounting 
or theſe odd Minutes im the Old Styur above 
4 Na thouſand Years basbwards, that made dh 
xr, ¶ Difference between the Old Style and the 
h Neu to be at preſent Eleven Days. 
85 Note, The Zodiack is fancy'd as a broad 

Belt ſpreading about 5- or 6 Degrees on each 
ap- Side of the Ecliptick, ſo wide as to con- 
+07 tain moſt of thoſe Stars char make up the 
on 12 Conſtellations or Signs. 

* Note, The imer Edpe of the wooden Ho- 
ere Nixon is divided into 360 Degrees, or 12 times 
uts 30, alle wing zo Degrees to every Sign or 

Conſtellation, the Figures of whictr are uſu- 
Jui ally drawn there. 
and The next Cirele to theſe” on he Horizon 
(exe contains an Aimanurt of the CIA Sni which 
Day begins the Fear 11 Days later; ant the net 
. Girels is an Almartack of the New” S7y/? 

It which 


12 be firſt Principles of 
which is ſo much ſooner; and theſe ſhew 
in what Sign the, Sun is, and in what 
Degree of that Sign he is every Day in the 
Year, whether you count by the On Styk 
or the New. + | 
_ .*, Note, The brazen: Meridian is alſs divi. 
ded. into 360 Degrees or 4 times 90; on 
one Side or Semicircle whereof the Num- 
bers uſually begin to be counted from the 
Equator both ways toward the Poles: On 
tother Side they begin to be counted from 
the Poles both ways toward the Equator 
for ſpecial Uſes, as will afterward. appear 
MWote, The Equator and the Ecliptick arc 
called Unchangeable Circles, becauſe where. 
- ſoever we go on the . mer Circle 
ALF ſtill cho n Fi 


b 4. — - . : 4 
8 * vw” p4 - | TE * * py —_—" — 
» ? * 


( 0 r SIE C T. HE: 4: 
e the. Leſſer Circles. 


n Aj E Leſſer Circles divide the Globe 
into two uncqual Parts, and are theſc 
225 all. parallel to the Equator, (viz.) the 
two Trop ics and the two Polar Circles. 
ty The Tropic of Cancer juſt touches, the 
> North Part of the Eclip tick, and deſcribes 


ths, Suns Path, for — longeſt Day in 


Fun. 


* 


Cebdgrapby and Aftronomy. 13 
Summer : Tis drawn at 234 Degrees diſtance 
from the Equator toward the North. And 
tis called the Tropic of Cancer, becauſe the 
Sun enters into that Sign the 11% of June 
che longeſt Day in the Year. . 

ii 1: The Tropic of Capricorn juſt touches 
oni the South Part of the Ecliptick, and de- 
im- ſcribes the Sun's Path for the ſhorteſt NT 
in the Vinter: Tis drawn at 23. De 
Onfdiſtance from the Equator toward the South. 
om And 'tis called the Tropic of Capricorn be- 
tor cauſe the Sun enters into that Sign the 13% 
of December the ſhorteſt Day in the Vear. 
Note, What I ſpeak of the ſborteſt and 
erc- longeſt Days, relates only to us who dwell 
cleiſſ on the North Side of the Globe: Thoſe 
[who dwelt on the South Side have their 
ongeſt Day when the Sun is in ee 
——jÞ and their ſhorteſt in Cancer. 
III, & IV. The North and South Polar 
Circles are drawn at 23 Degrees of Dif 
tance from each Pole, or, which is all one, 
at 90 Degrees diſtance from the contrary 
| Tropic; becauſe” the Inhabitants under the 
obe Polar Circle juſt loſe the Sun under 5 
heſe Horizon one whole Day at their Midz 
the ter, or when it is in the utmoſt Part of che 
+. contrary Side of the Ecliptick; or they keep 
theſſ it one whole Day or 24 Hours above their 
ben Horizon at their Midſummer, or when It i in 
5 8 the neareſt Patt of their Side of the Ecliprick. 
1 The 
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tick Cl, and the South is the Antare 
which the Antients divided the Earth, fo 
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vens, (Viz. ) the North and the Sowth, which 

xe ever ſtedfaſt, and sound which te Earth 

or the Heavens are ſuppoſed to turn daily 

the Globo does vpon theſe Iron Poles, Theſt 

are alſo the Pals of the Equator, for they 


Called the Axis or Ar of che World. 


"0p our Fret, which. may: be 1 


14 The firft Principles of 


The North Poler Circle is called the Art 


' Here I raight weation the Bus Zones b 
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chey arc a ſort of brogd Circles: But per 
haps theſe may be as 70 referr d 10 the 
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SECT. IV. 
Of the Peu. | 
L r in the 


5 ——— 56h 
I, II. The two Poles of the Earth or Hes 
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are at 90 Degrees diſtance from it. 

From ons of theſe Poles to che . 
A a ſuppoſed Line runs $hrough. the Cen 
of the Globe of Earth and Heavens, and i 


2 | 


Bs . pet * 


HI, IV. The Zenith, or Point juft over 
our Head, and the Nad on the Point jut 
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called the rwe F 4 the Hari gur, for FA | 
ee \ Lag r. 
Points of Eaſt, 605 
ae 4 nk, 125 


. 0 Nee 
whole 855 5 ed 369, 5 
17 85 this, manner 18 called, the. Mariner's 
Compaſs, by, which they count. from what 
Point. of the Heavens the Wind blows, and 
Fo ag. 1 eint _ the Earth they di- 
x CES ie . $all. Steering 
755 


oral by Go Sabie al Points arg the 
- joſt W he 85 8 eu encer and Capri. 
overly in C4 Where e 
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tick juſt touches thoſe two Tropics. Theſ 
Points ſhew the Sun's Place the longeſt ot 
ſhorteſt Days (vs.) the 1 FO of June and 
the 136 6f December. 
Note, Theſe two Days are called the 
Summer and Winter Solftices, becauſe the 
Sun ſeems to ſtand till, i. e. to make the 
Days neither increafe nor decreaſe ſenſibly 
for 20 Days together. 

XI, XII. Aries and Libra, the tuo Equi 
mofial Points, where the Ecliptick cuts the 
Equator: When the Sun enters into theſe 
two Signs, the Days and Nights are equal 
all over the World. It enters Aries in 
Spring the 10 of March, which is called 
the Vernal Equinox, and Libre in Autunn 
the 1 30 of 1 which is called the 
Autummal E 

Theſe four Points, (vic) two Equinodiial 
and two Solfticial, divide the Eclzprick into 

the four Quarters of the Tear. 

_ © Herelet it be noted, that the twelve Con- 
fellations or Signs in the Heavens obtained 
their Names about two thouſand Years ago 
'or more; and at that Time the Stars that 

make up Aries or the Ram were in the 

Place where the Ecliptick aſcending cuts 

the Equator; but no-. the Conſtellation 
Aries is moved upward toward the Place 
of Cancer near thirty Degrees; and ſo eve- 
17 Conſtellation is moved forward in the 
1 Eclip- 
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Aſtronomy and Geography. 

tick from theWeſt toward the Eaſt near t 
Degrees: ſo that the Conſtellation or Stars 
that make up the Sign Pzſtes are now in 
the Place where Aries was, or where the 
Ecliptick cuts the Equator in the Spring: 
And the Conſtellation Virgo is now w 
Libra was, or where the Ecliptick cuts the 
Equator in Autumn. So Gemini is in the 
Summer Solſtice where Cancer was; and 
Sagittarius in the Winter Solſtice where 
Capricorn was: And by this means the Sun 
is got into the Equinoxes in Piſces and Virgo, 
and is arrived at the Solftices in  Gemens 
and Sagi 


4 * 


ittarins. 5 — 7 py 
This is called the Prere the 

nor, or by ſome the Rerroceſſion of hes 
qumox, which comes to paſs by ſome ſmall 
variation of the Situation of the Axis of 
the Earth with regard to the Axis of the 
Ecliptick, round which it moves by a Co- 
nical Motion and advances 50 Seconds or 
almoſt a Minute of a: Degree every Year, 
which amounts to one whole Degree in 72 
Years, and will fulfil a compleat Revolution 


in 25920 Years. 
ecki! and Solfi- 


' Yet we call hieſe E. 
cial Points and all the Parts of the Ecliptick 


by the ſame Antient Names ſtill in Aſtro- 
nomy, and mark them ſtill with the fame 


Characters (oi) T. mM 2 ®, do wry 
8 


18 The firſt Principles of 
the Conſtellations themſelves ſeemed to be 
removed. 
XIII XIV. Here it may not be improper in 
the laſt place to mention the Poles of the 
Ectiptick which are two other Points mark d 
generally in the Celeſtial Globe. 
If there were an Axis thruſt through the 
|  Eentre of the Globe juſt at right Angles 
with the Eeliptick, its Ends or Poles would 
be found in the 2 Polar Circles. So that 
a quarter of a Circle ar 90 Degrees num 
DN directly or perpendicularly from the 
k Line ſhew the Poles of the Eclip- 
poor gg and fix theſe two Points thro' which 
the Polar Circles are drawn. 

'Tis uſual alfo in Books of this kind to 
mention two great Cireles called Calures 
drawn ſometimes on the Celeſtial Globe 

through the Poles of the World, one of 
which cutting the Ecliptick in the two Solſui- 
cial Points is called the Selſticial Colurt; 
the other cutting it in the Equinectial Points 
is called the Eqnmotiial Colure, but they 
are not of much utc for any common Pur- 
poſes or Practices that relate to the Globe. 
I think it may not be amiſs before 
we proceed farther to let the Learner fee a 
Repreſentation of all the foregoing Cir- 
cles au Pomts on the Globe juſt as they 
Rand in or Hor ion at Bonden, aud Te fr 
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Crography aui Afronamy. 19 
as they can be -reprofented n a Hat Sutface, 
and in ſtrait Lines. 
Lt the North Pole be raiſed abvye-the 
Notth- part of the Horizon 514 Degrees 
which are numbred on the brazen Merid;- 
an, then let the Globe be placed at ſuch a 
i td make the -Convexity -infenſi- | 
ble, and the Eye of the Spectator be juſt 
level and oppoſite to c, Which repreſents the 
af Point of the Horiæun; then the Globe 
and the Circles on it will appear nearly as 
repreſented in Figure 11. 
The, larg: Circle divided by evety q Dr- 
groes .rgpreſents. the Meridian, . the reſt of 
the darger and the leſſer Circles are there 
named, togethet with the North: and South 
Poles. Z, the Zenith of London, N thee: 
Ar, H. the South Point of the 3 
the North Point, C the 7 Toe. 
$ the dummer Julſtice, W the Winter Sul 
ice. 4 the Ecliptick's. North Pole, e the - 1 
.clittick's South Pale. The two Equinoctial 
Points are repreſented by C, ſuppoſing 4 | 
to be on this Side, -Yother- on the anpoſt 7 
Side of the Globe. u 
Af you would have the two.Chlyres 1298 | 
ſented here, eee ſuppoſe the Meridian 
to he che cial Colure, and the Axis 
of * Vous n te ET Mo — | 


3£13 10 4 $2 V £24 


19d , 1k Im © s f e 


is 


10 - The firſt Principles of | 
| Note, This Repreſentation or Projection I 1 
of the Sphere in ſtrait Lines is uſually cal- 
led the Analemma. See how to project it 

or to erect this Scheme Sect᷑. * TIRE XV. 

"Es Nin 8 


e. +, a 


Of Lon ines and Latitude on the Earth 
e and of drfferent Climates. © 


"H E various parts of the Earth <P 

Heavens bear various Relations both 

46 one another, and to theſe ſeveral Points 
and Circles. 

Firſt, The Earth ſhall be conſidered here. 
Every part of the Earth is ſuppoſed to 
have a Meridian Line paſſing over its Zenith 

from North to South through the Poles of 
the World. Tis called the Meridian Line 
of that Place, becauſe the Sun is on it at 
> Nova, 7111 

That Meridian Line which paſles through 
Fas one of the Canary-Iflands has been 
Uſually agreed upon by Geographers as a 
rſt" Meridian, from which the reſt are coun- 
ted by the number of Degrees on the Equa- 
tor. Others have placed their ft Meridian 

in Tenariff another of the Canary 1 
Which is two Degrees more to the Eaſt, but 
all 
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Geography and Afironomy. 21 
all this is matter of Choice and Cuſtom, 
n not of Neceſlity. - 
l The — of 4 Place is its ts Diſtance 
ir from the firſt Meridian toward the Eaſt mea- 
J. ſired by the Degrees upon the Equator: So 
the Longitude of London is about 20 De- 
grecs, counting the firſt Meridian at Fero. 
- | Note, in Engliſb Globes or Maps ſome- 
times the Longitude. is computed from the 
| Meridian of London, in French Maps from 
ly Paris, &c. for it being purely arbitrary 
where to fix a firſs Meridian, Mariners and 
 & Map-makers determine this according to 
1d 8 their Inclination. {4 mol 344d ne ne 4 Canto, 
th By the Meridian Circles on a Map or 
its Globe the Eye is directed to the true Longi- 
tude of any Place according to the Degrees 
marked on the Equator: And upon this Ac- 
to! count the Meridians arc contends called 
Lines of Longitude. 
The Latitude of 8 Place is its Diſtance 
from the Equator toward the North or South 
Pole meaſured by the Degrees on the Me- 
ridian. So the Latitude of London is &* 
Degrees 32 Minutes, that is, about ;5 14. 
A Place is ſaid to have North Latitude 
or South Latitude according as it lyes to- 
ward the North Pole or South Pole in its 
diſtance from the Equator. So Londen has 
51 — of North Latitude. A 


- 


22 The firf. Principles f 
The Elevation. of the Pole in - any par- 
ricular Place is the Diſtance: ofthe Hale 4. 
 bowe. the Horizomoſ” that Plaae meaſured by 
the. on tie "Meridian, and is c 
ly Lan. ta the te of bu Ne 
Eot the Pals of tho World or of: tha Eu 
tor is juſt ſo far diſfaut from the Horizun 
as the: Zenith of the Pliger (which is tha pole 
of the Hotiaon) is diſtant from tha. 
tor. For which Reaſon the Darfiαα0¾nu ah 
Place dr the Elevation of the Pair are used 
promiſcnouſly for che ſame thing 
The trum of this Obſervation, (uα ) · that 
the Latitude of the Place andthe: Boles E. 
LY are . immny be piaven ſeveral 
| 111 nen wanne en Sec 

3 GObe ee 


Ziho Zeaeh, 
dr. the Poim over Londam E Z the Lats 
tude of Landan 51:, PO the im of 
the Neth: Pole abotcahe Horizon. Now 


That E. E in cu 0 P O is thus. 
Denunſiratin IS The Arch DP: added 

t6:E Zxmakes a: (for thie Pale is 

always at d Degrees Diſk the E 


ten) wund the Arch 2 Padded te E O * 
+ Quadrant, (for the Zenub is always at 
90 Begiect .Diftdace fot the: Flonizon. ) 
Now the Arch ZPauddedcirher:toBZ or 
to P O compleatsaQuadrant, then E Z mult 
be n R 


2 Demon: 
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Geography and Afronomy. 23 
Demonſtration II. The Latitude E Z muſt 
be the ſame with the Poles Elevation ? O: 
For * the Complement of the Latitude, or 
the Height of the Equator above the Hori- 
zon EH is cqual to the Complement of 
the Poles Elevation PZ. I prove it thus. 
The Equator and the Pole ſtanding at right 
Angles as E CP, they compleat a Quadrant, 
or include 90 Degrees: Then if you take 
the Quadrant E CP out of the Semicircle, 
there remains P O the Elevated Pole, and E H 
the Complement of the Latitude, which 
compleate another Quadrant. Now if the 
Complement of the Latitude added to the E- 
vation of the Pole will make a Quadrant, 
then the Complement of the Latitude is 
equal to the Complement of the Poles Ele- 
vation, and therefore the Latitude is equal 
to the Poles Elevation; for where the Com- 
plements of any two Arches are equal, the 
Arches themſelves mult alſo be equal. 


* Note, The Complement of any Arch or Angle under 90 De- 
grees denotes ſuch a Number of Degrees as is ſufficient tv make 
up 90; as the Compliivent' of 50 W b 4% Be aid 
the Complenzyont of 51. Degrees is 38% Degrees. And ſa the 
Complement of the Sine or Tangent of any Arch is called the 
Co ſine, or Co tahgine : 80 alſo in Aſtronomy and Geography 
we uſe the Words Calayityde, Coalninde, Codrdinigitn,” Cc. for 
the Complement of the Latitude, Altitude, or Declinatiop, ot 
I there will be more frequent uſe among the Pro- 


o ry; : « 
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24 The Fri Principles of 

As every Place is ſuppoſed to have its i + 
proper Meridian or Line 7 Longitude, ſo 9. 
every Place has its proper Line of Latitude i fr 
which is a parallel to the Equator. By theſe g. 
Parallels the Eye is directed to the Degree d 
of the Latitude of the Place marked on the G 
Meridian. wh Vs e | 

By the Longitude and Latitude being gi- 
ven you may find where to. fix any Place, 
or where to find it in any Globe or Map: 
For where thoſe two ſuppoſed Lines croſs 
cach other is the Place enquired. So if 
you ſeek the Longitude. from Fero 20 De- 
grees, and the Latitude 51+ Degrees they 
will ſhew the Point where London ſtands. 

The Parallels of Latitude drawn at ſuch 
Diſtances. from each other nearer and near- 
cr to the Polcs as determine the Days and 
Nights of the Inhabitants to be half an Hour 


© ww ky, —» 
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than in the next Country to it. 
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Geopraphy und Aftrdqpomy. 25 
The Latitude is never eounted beyond. 
90 Degrees, becauſe that is the Diſtance 
from the Equator'to the Pole: The Lon- 
gitude ariſes to any Number of Degrees un-- 
der 360, becauſe it is counted all round the 
Globe. 1 

If you go never ſo far towards Eaſt or 
i- BM Meſt your Latitude is ſtill the ſame; but 
c, ¶ Longitude alters. If toward North at Jauch. 
>: Ml your Longitude is the ſame, but Latitude 
1s alters. FV 
if The Latitude of a Place, or the Elea, 
e- tion of the Pole above the Horizon of that 
e Place, regards only che Gans NorthewarZ 
I or Sout hward, and 19555 cafic to be deter- 
ch min'd by the Sun or Stars with CIS inty,. 

u- ect. XX. Prob. VIL and IX. becau e 
nd they are upon the Meridian they keep a re- 
ur WW gular and known diſtance from the Hari- 
Son, as well as obſerve their certain, and re- 


ter I gular Diſtances from the "Equator, and from 
* Nr TOS Ss SAGIUS A 
m the two Poles, as ſhall be ſhewn hereafter :. 
So that either by the Sun or Stars, (when. you, 
travel Northward or Southward) it may. be. 
found preciſely how much your. Latitude: 
alters. 0 8 F 4 ue Ia a 1 ns ſl 
But it is exceeding difficult to determine. 
what is the Longitude of e Fiat br the 
Diſtance of any two Places from each RO 
Eaſtward or Weſtward by the Sun or St 
becauſe they are always moving round from 


Eaft to Weſt. The 
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Tie Longitude . of 4 Place is therefore 
uſually, 8 out and determin d hy mea- 


ſuring — ance on the the, wah or 1 
BO ARE Fel. 
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„ Aſcenſion, | Declmation, and 
Hour Circles, 


155 conſiderd what! teſpect the 525 

Earth beat to a 4 artificial 
nes' & the Globe, we come Secondly to 
ſurvef the ſeveral Relations that the 257 


— 


F the" Heavens, tlie Sun or the Stars, bear 


ro theſe ſeveral imaginary Points and ati 
ficial fines or Circles. 
The Rohr Aſcenſion of the Sun or any 
Star is its tance from chat Meridian which 
Paſſes thre':the point Aries, counted toward 
Eaß, and meaſured on the E4 ae, 
is the fümt ching with Lengitade an the 
Earthly, Globe. | 
The Hour of the Sun or any Star is 

reckon d alſo by the Diviſions of the Equa- 
tot; but tile Hour differs from the Right 
Aſcenſion chiefly in this, (viz.) The Right 
. Aſtenſion is reckon'd from that Meridian 
whi | paſſes thro” Aries 1 the Haur is 
| $ FLOAT 

n | - Ieckon'd 


Geography aud Aftronomy, wx 
reckomd en the Barthly Globe from that 
Meridian which thro the Faws of 
regie; or it is reckor'd un the hea-' 

veuly Globe — perry ' Meridian whicly 
paſfop thro! the Sun's Place in the Ec 
and wiltichy when it is brought to the brazen.” 
Mcatidian; Noow thar Day. 
There id alſo this difference: The Right: 
Afeerian is aqn compured by fingle'De- 
ger all cound the Equator, and proceeds: 
to. 60 The Mur is counted by every 21 
Pegrees from the Meridian of Noon, er f 
Midnight, und proceeds im Number to 12, 
ial and then being again: Ihe ſometimes the 
to br 4 — 9 —_— | 
rts 0 ces SO t n * Aſo 
ear — to of Ny is 39 Degrees, er 
rti- s ſometimes tis MY 3 e and 3 1 22 
s nates; 10 d 
ich L Tee Meridians on the Earth's are 
ard — on the heavenly: Glo 
or; Nif they be drawn thre the Poles of the 
| World: ati + 1-5 Degrees on the Equator, 
far then they will divide the F6E 3 * 
Degrees into 24 Hours. 4 

Nore, As Degrees unte 1 Har; {6+ 
L5\ Minutes ef a Degree make one Mam 
in Time, aid ont whole e rakes eur 
Memgres s D eee 


15 We TH 035%: #5 BOL 114-32 AFL #1 
98 Note, 


28 The fin Principles f 
Note, Degrees are . marked ſometimes 
with (4) or with a ſmall Circle (, Minutes of 
ces with a daſnh (), Seconds: r 
a double daſn (");: Hours with (), A. 
N Hours ſometimes with {®) and ſanic- 
times a daſh :+Serands' with a double daſh. 
By theſe Meridiane or Hour- Lines croſſing 
the Equator on the heavenly Globe, the 
Eye is directed to the true Hour, or the 


Degree of Right Aſcenſin on the Equator, 


tho' the Sun or year may be far fromathe 


Equatorr. Wadi mort 259125 
6 By. theſe you may alſo compute on the 

Globe what Hour it is at any Place 
in the World, by having the true Hour given 
at any other Place, and by changing the 
Degrees of their Difference" of mer 


into! Neu- cl ei etui i 


But ſince ſeveral Queſtions or Problems 
tharaviare to the Hour, cannot be ſo com- 
modiouſly reſolved by theſe: Meridians or 
Howr- Lines, becauſe every Place on the 
Earth has its proper Meridian where the Sun 
is at 12 a Clock, therefore there is a braſs 
Dial plate fixed: at the North · Pole in the 


Globe, whoſe 24 Hours would exactly an- 


ſwer the 24 Hour Circles which might be 
drawn on the Globe: Now the Dial being 
fixed, and the Pointer being moveable, this 


anſwers all the Purpoſes of having an infinitę 


. u of . Circles drawn on the 
2 Globe, 


4 43 4 
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Globe, and fitted to every ſpot on the Hea- \ 


vens or the Earth. For the Pointer or In- 
dex may be ſet to 12 a Clock, when the 
Sun's true Place in the Heavens, or when 
any Place on the Earth is brought to the 
Braſs· Meridian, and thus the Globe moving 
round naturally, repreſents, and ſhews by 
the Dial- plate the 24 Hours of any Day in 
the Year, or In any particular TOY on 
City. }: 
Note, Then upper 12 a Clock is the Hour 
of Noon, the lower 12 is the Midnight 
Hour, when the Globe is fixed for any par- 
ticular Latitude where there are Nerd * 
—_— 

The Declination of hay Sun or Stars is 
their Diſtance from the Equator toward the 
North or South Pole, meaſured on the Me- 
ridian; and tis the ſame es with Lati- 
tude on the Earthly Globe. - BER. 

Note, The Sun in the dan and ab- 


tumnal Equinoxes, and the Stars that are 


juſt on the Equator have no Declination 

Parallels of Declination are Lines parallel 
to the Equator, the ſame as the Parallels of 
Latitude on the Earthly Globe. In the 
Heavens they may be ſuppoſed to be drawn 
thro" each Degree of het Meridian, and thus 
we the Declination of all the Stats; or 
they may be drawn thro every Degree of 
the * and thus repreſent the Path 

3 at 


E The FY Fu pla af \ 
Bath every Day ; in che Yeat. Theſe patalk! 
Lincs alſo would lead the Eye to che De- 
ce of the Sun or any patticulat Sears D, 
im marked gn the Meri lian. is 
he Decliontion is called North ot Sauti 
| -pecarding as the Sun or Sta 
es Northward oC Southard from the 


„ n ** 
or City on Earth is found and determin d by 
che Parallel of uns Latitude croffing its Lin: 
| T ſo the proper Place of the 
or Star in the Heavens is found and 
determin d by the Point where its Paralli 
f Declination croſſes its Meridian ot Lin 
of Right. Aan; which indeed are but 
We elf (ame chings an both. the Globes 
n 5 eee c Ge 
wel differ TER ace. 

Note, Suns "amt \Dechnatin 
ard in our Sammer is but SEAL 1 
Sees; and is quit ſo 
our Wigter s for: then 
| There the Zropics ae Planai Which deferibs 
Both of the. Sun When farthaſt, frem the 
ustor, at Midſhmmet, or, Midwinter 
Those +0, Trnpics are his Parallels of Ur 
Minds en the longeſt and ſhorteſt May. 

While the Jun gains g Hegress on the 
alina (whichoisien oblique Cirele) in « 
ter (of 10 Fas, — nc” 


Jade 
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vf dire& Diſtance; from the Zquorer mea - 
ſur d on the Meridian ; this appears evident 
on the Globe, and T be Nen ee chus 
| Let the Semicirdle. 5 b E be the Meri 
dian of the Northorn Hemiſphere, The Line 
C be the Equator, or the Sung Path 

at fries and Libra, the Arch T S N the 
Ecliptick, the Line: I S O the Summer Tro- 
pic, the Line a t the Sun's Path when i enters 
Gemim and Len, the Line u x the Sam's Path 
whon it enters Taurus and hen it 
will appear that in mobing from ＋ to & the 
Sun gains 30 Deg. in che Ealistist in 51 
Days, and at che ſame time a Deg. of Dy- 
elnation, v. from F to . Then mor- 
ing from & o H in 30 Days: webe ie gains 
„ Deg. on the Talferich, and 8; Deg. 
of Vreinatun, vis. trom n ., Then 
again from I to S in 31 Days: (hore it 
gains 3d: Deg. on we Ecuipsict, and but 21 
Deg. of; Der linakian, viz. from a to T. 1 
might lo ſnew the lame difference between 

its its eta ne Fa- 


-3t 


tick in its Deſcent from S to , Mold 42. 
kin 


By drawing another Scheme of the ſame 
Ca ——Wemght 

repreſent. the Sun's Deſcent toward the Win- 
tet» Solftice,, and its return again to the 


Spring; and thereby ſhew de fue differ. 


ceg — the Suns Declination and its 
n 


32 de ut Principles” of 
HG onthe Ecliptick in-the Winter half. 
"year as the preſent. 5 ſhews in the 
Summer half-· year. Bt 4 24 . 
Hlereby it is ben Fu it comes to pa 
that the Sun's Declination alters near half 
Degree every Day juſt about the Equinoxes; 
but it ſcarce alters ſo much-in_ 10 or'1: 
Days on each ſide of the Sulſfices: And this 
ſhews the Reaſon why che Length of Day 
and "Nights changes ſo faſt in March ant 
. „ and 10 exceeding ſlowly in 7. 
and December: For according to the in 
*ctcaſe.' of the Suns Declination, its Semidi 
urnal Arc * will be larger, and conſequent 
1y it muſt be ſo much longer before it come; 
«to its full Height at Noon, and it ſtays : 
Gare tonper above the Horizon before it 
Thus while the Sun's Declination indreak 
or decreaſes by ſlow degrees, the Length 
; the Days muſt increaſe and decreaſc bu 
very flowly; and when the Sun's Declin, 
tion increaſes and decteaſes ſwiftly, ſo all 
' muſt the Length of the Days: All-whicf® « 
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\c es N SECT. VII. 


0 Long 

. 4 Ge, and . Nodes and Ka 
4 oh: ee © 
HE bf che Sun or any 
Star is itz 2 the Point 
e Aae on the Ercliptibt; tho we 
do not ſo uſually tall of the Sun's Longi- 
tude; becauſt we call it bis Place in the 
Erliptick, reckoning: it no farther backward 
than from the beginning of the Sign in 
rich ho is, So the 240 Day of June, We 
tay tte Sum is in) the 1 Deg. of Cancer, 
ind not in the ro4* Degree of Lorigitude. _ 
Dine from of — — Planet ſhop 
| from the meuſu d by an 
drawn perpendicular to the E cliprick. 
—— Latitaur of a Star or Planet is called 
orthern.or Southern as it lies on the N orth 
vr South fide of the Eeliptick. 

The Sun has no Latitude, becauſe it is 
always in the Ecliptict. This Relation of 
atitude therefore chiefly concerns the Pla. 
ets and tlie Stars.. 

The t Stars : 4s well as the Planers havs 
Wiicir' various various rrudes and Liatitudes ; and 
wi —— fate in the Heavens may 
gr'd and determin'd thereby, as well 

D as 


ads and Latitude on the Heaven- 
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34 The firſt Principles of 
as by their Right Aſcenſion and Declination 
which I 9 — d before; and Aſtronomers 
uſe this Method to fix exactly the Place of a 
Star *. But I think it is eaſter for a Learn 
er to find a Star's Place by its Derlination 
and Right Aſcenſion; and the common Aſ- 
tronomical Problems ſeem to be folv'd more 
naturally and eaſily by this Method. 
It may be here mentioned (tho tis befor 
its proper place) that the ſeveral Planets, "viz. 
Saturn, Jupiter, Mars, Venus, Mercury, 
and the Aeon make. their Revolutions at 
very different Diſtances from the Earth, from 
the Sun, and from one another, each having 
its diſtinct Orbit or Path nearer or farther 
from us. And as cach of their Orbits is at 
vaſtly different. Diſtances, «fo: neither is it 
perfectly parallel to? hne another] not to 
the Ecliptick or yeatly-Path of the Sun. 
FThence it follows that theſe Planets have 
ſome more, ſome. lels pt je mu 
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44S ae ee know that not only the £2 Cooſtellations of 
the but alſo all the he firs Sore ve from the Weſt to- 
Fe 50 in a er: d the” Dl Degree in 7: 
Tears, in'Circles parallel to the — Therefore their Dr. 
alinatiom is a little alter d in 72 Vears time, that  meaſur'd 
from the Equator : But their Latitude never alters, that being 
| "meaſured from the Eciptick : And upon this Acedunt-Aftrone- 
| wers uſe the Haina d rather than the Declnation in their Meaſures 
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their Orbits or Paths differ ſome few Degrees 
from the Sun's Path, and interfe& or croſs 
che Echprick, at two oppoſite Points in cer- 
Wh tain ſmall "Angles of two, three, four of 


five Degrees, which Points arc called the 
Nodes. 


The Node whe any Planet croſſes the 
Ecliptick afcending to the Northward is 
called the Dragon's Head, and marked thus 


„8. Where the Planet croſſes the Ectiptick 

it deſcending to the Southward, tis call d the | 
n Dragon s Tail, and marked thus tg... 

1 Tis very difficult to repreſent the Lati- 

et inde of the Planets in theit different Orbits 

upon a Globe, as well as upon a Flat or plain 

it Surface; the beſt way that I know is, to take 


to two ſmall Hoops of diffetent Sizes, as in Fig: 
XI. and thruſt a ſtrait Wyre c thro them 
ye doth in the two oppoſite parts of their Cir- 

aſc cumference: Then turn the innermoſt Hoop 
(which may repreſent the Path of the Moon) 
ſo far aſide ot obliquely as to make an Angle 
ef 54 Degrees with the outnioft (Which re- 
t wo breſents the Sun's Path). Thus the two 
B. Points e and o or ꝙ and £5 where the Wire 
uri oins the Hoops, are the to Nodes or the 
pc. oints of Interſection. 

This Difference of Otbits of the Platets 
and their Inter ſections of Nodes, may be fe- 
reſented alſo by two circular pieces of Paſt- 
oard as in Fig. OY When the leſs (whoſe 


edge 
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edge repreſents the Moon's Orbit) is ptit half 

way thro a {lit A B, that is made in the Dia- 
meter of the larger (or the Suns Orbit,) and 
then brought up near, to a parallel. or level 
with the larger within 54 Degrees. Thus 

the two Nodes will be — — by A 


and B. 
It the Moon's Path aud the Fuut were pre. 
ciſcly the ſame, or parallel Circles in che | 
fame Plane, then at every New Moon the 
Sun would be eclipſed by the Moon's coming 
between the Earth and the Sun: And at; 
every Full Moon the loan would. be eclipſed 1 
by the Earth's coming between the Sun and : 
the, Moon, But ſince, the Planes of rheit II 
Orbits or Paths are different, and make 
Angles With cach other, 1 5 cannot be 
Ec ipſes but in or neae the place where the 
Planes of thcir Orbits or Paths interſect or 
croſs each other. 
In or very near theſe Nodes, therefore, i i 
the only place where the Earth or Moon can 
| hide the Sun or any E art. of it from each 
other, and cauſe an lipſe 2 either total or 
partial And for theſe Reaſons the Orbit or 
Path of the Sun is called the Ecliptich. 
The Eclipſes of other Planets, or of an 
part of the, Sun by their Interpoſure, are ſo 
very inconſiderable as deſerve, not our pre 
{cnt Notice. 
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SECT. VIII. 


of Altitude, Azimuth, Amplitude, and 
various 8 and arri F: the Thx 
and Stars. 


"HE Altitud: of the "i or Star i is its 
Height above the Horizon, meaſur'd 
55 pe Degrees on the Quadrant of 1 Alti. 
tuaes 

As the Height of the Sun at Noon is called 
its Meridian Altitude, or. its Culminating, io 
the Height of the Sun in the Eaſt or Welt 
is call d its Vertical Altitude. 

The Quadrant of Altitudes is a chin La- 
bel of raſs, faſtened to the Meridian at the 
Zenith of any Place, and bending down to 
the Horizon, divided into go Deg. counting 
from the Horizon upward. 

Circles parallel to the Horizon, ſuppoſed 
do be drawn; round the Globe, thro' every 
”" W Dcgrec of the Quadrant of Altitudes leſs 
„aud leſs, fill they come to a Point in the 
. Zenith are called Parallels a Altitude, or 
| ſomerimes 1 in the. old Arabick name, Ami 
cantars. But theſe can never be agu 
drawn on the Globe, becauſe the Horizon 
and Zeuith are infinitely variable, Accord- 
ins to the different Latitudes of * 
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Note, The Sun being always higheſt on 
the Meridian, or at Noon, it deſcends in 
an Arch towards the Horizon in order to ſer, 
by the ſame Degrees by which it aſcended 
from the Horizon after its riſng. Stars and 
Planets riſe and ſet, and come to the Meri. 
dian at all different Hours of the Day ot 
Night according to the various Seaſons of 
the Year, Or the Signs in which the Fla 
nets are. 

As the wer Altitude is uſed to ſignific 
the Height of the Sun or Star above the 
Horizon, ſo the Depreſſion of the Sun or 
Star is its Diſtance from or below the Ho- 
rizon. 

The Azimuth of the Sun or Star is its 
'Diſtance from any of the four Cardinal 
Points, Eaſt, Weſt, North and South, mea. 
fur d by the Degrees on the Horizon. 
Note, When we ſpeak of the Sun's Azi- 
mut h in general, we uſually mean his Di 
tant from the South + But when his Diſtance 
from the North, Eaſt, ot Weſt is intended, 
we ſay; his Azimuth from the North, the 
Eaft, or the ef. 
Brent Circles cutting every Degree. of thy 
"Horizon at Right Angles, and meeting in 
the Zenith and Nadir are calbd 'Azimuthal Il * 
or Vertical Circles. They direct the Eye to th 
the Point of the Sun or Stars Azimuth on 7 
the Horizon, tho the Sun or Star may be 
far above, or below the Horizon, Note, 
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Note, Vertical Circles are the ſame with 


| Regard to. the Zenith, Nadir, and the Ho- 


rizon, as Meridians or Hour Circles are 
with Regard to the two Poles of the World 
and the Equator. But they can never be 
actually drawn on a Globe, becauſe the 
Zenith, Ledi, and Horixon are ever va- 
riable. 

Note, The Quadrant of Altitudes being 
moveable when one End of it is faſtened at 
the Zenith, the graduated Edge may be laid. 
over the Place of the Sun or Star, and 
brought down to the Horizon; then it re- 
preſents any Azimuth or Vertical Circle, in 
which the Sun or Star is; and thus it ſhews 
the Degree of its Azimuth on the Horizon. 

Note, 2 Azimuth of the Sun or Star 
from the a Weſt Points of the Hori- 
zon at its riſing or ſetting, is called its Am- 


plitude.. 


Note, The Sun i is always. in the South at 
Noon, or 12 a Clock, and in the North at 
Midnight, viz. in Europe and all Places on 
this ſide of the Equator. Burt 'tis not at the 
Eaſt or Weſt at //x a Clock any other Day 
in the Year beſides the two Equinoctial Days, 
as. will caſily appear in an obligue Poſition of 
the H here, (of which ſce the next Section) 
and eſpecially in the laſt Scion where the 
aalen ſhall be more "0. FE 
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42 The firft Principles e 
Yet the Relation which the Parailelt of 
Altitude bear to the Vertical Circles, and 
which theſe Vertical, or Azimurhal Circles 
bear to the Meridians, or Hour-Circles may 
be repreſented to the Eye in Fig. VI. and VII. 
In Fig. VI. Suppoſe the outermoſt Circle 
be the Meridian, H R the Horizon, Z the 
Zenith, N the Nadir; then 4 6, fg, km; 
will be Parallels of Altitude and Z à N, 
Ze N, Z o N, Z CN, will be vertical Cir- 
cles, or Circles: of Azimuth Froling cach 
other at Right Angles. 
Thus ZN is the vertical Circle of Eaſt 
or Weſt. Aud in this Scheme F H will be 
the Arc of the Altitude of the Star s, and 
Te will be its Azimuth from: the Meri- 
ian ;, and Ce will be its Azimuch from 
the Eaft or Weſt, 
But if the Line HR be ſuppoſed to re- 
— reſent the Equator, then 40, fg, &c. will 

F Latitude on Earth, or Parat: 
tels. of Dechnation in the Heavens. Then 
 alfo the Arches Z H N, Z à N, Z e N, Z oN, 
Z c N, will be Meeridians, or Lines of Lon 
gitude on Earth, and Hour Ke in the 
Heavens. 

In Figure VII. Lex the ommoſt Circle be 

the Meridian, H R the Horizon, Z the 

| Zenith, N the Nadir, E Q the Equatot, 

P L. tha Axis of the World, or rather 

„e two Ne Nen and South z then 
1 | 
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ZHN, Z à N, ze N, Ze N will be Circles 


of Azimuth: PEL, PoL, P4L, PcL, 6. 
Zillde How 'Cireles. 9 


And in this Poſition the Star- will have 
Eo. for. its Hour from Noon or the Meri- 
dian, but its Azimuth from Noon or the 
South or Meridian will be He, Or if you 
reckon its Azimuth from the Eaſt or Weſt 
Vertical (which is Z c N) it will be found to 
be Ce, while its Hour reckoned from PG CE 
(which is the Six a Clock Hour Line) will 
be found to be 65 or C. | 

Thus it will appear how the Hour of the 
Sun differs from its Azimuth, and thax 
both of them are number d, or counted from 
the Meridian PZ E HL. N, yet they do not 
by any means keep equal Pace with one an- 
other, one being number d along the Equa- 
tor E Q, the other number d along the Hor 
rixon HR. 

Thus you lee mot -evideiitly har if you 
ſuppoſe the Sun * to be in the Tropic of 
Cancer repteſented by the Line T S, 'the 
difference between the Hour and Azimuth 
will appear to be very great; and that the 
Sun's Azimuth from Noon H e increaſes a 
great deal faſter than his Hour T's doth in 
the middle of Summer. And if another 
Line K M were drawn to repreſent the Tropic 
of Gapricorn, the Sun's Azimuth from Noon 
will appeayeo incręaſe a great deat flower than 
his Hours do in the middle of Winter, I 


—— 


4, Te fi Principles of 

1 "think it ſhould not utterly be omit. 
ted here what is mentioned in almoſt all 
Writings of this kind, (is.) that a Star is 
ſaid to ri/e or ſet Coſmically when it riſes or 


ſets at Fun- riſing. 
'Tis ſaid to riſe or ſet Achronically if it 


riſc or ſet at Sun: ſetting. 


A Star is ſaid to riſe ? Heliacally when it 
is juſt come to ſych a Diſtance from the Sun 


And it is faid to ſet, Heligcally when the 
Sun approaches ſo near to it as that it begins 


to diſappear from our Sight being hid by 


the Beams of the Sun. 
The fixt Stars and the three Superior 
Planęts Mars, Jupiter, and Saturn riſe He- 


liacally in the Morning, but the Moon in the 
Evening, for tis in the Evening the New 


Moon firſt appears, coming from her Con- 
junction with the Sun. 

. Note, This ſort of Riſing ans Setting of 
the Stars is alſo called Poerzcal z. becauſc 


PR, Wen W e menten it. 


! £ 
4 f * 7 . 1 % q þ 4 * * 55 * i 
bd 3 8 : : . . 4 5 . 
* 
7 1 89 * * 1 4 1 . ® +3 
&# % 4 Chef | 4 27 "of, PL 8 ; 
; | ? * 5 5 S C 
11 - 1 4 . , Ly . 3% k — * 
[1 4 * : ? 50 : — * 
® 
. "Y 5 ' . " 1 * : 19 Þ 
. . * „ \ 


as that 'tis no longer hid by e a 
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8 E Cx. IX. 


Of the Inhabitants of the Earth according 


to the Poſitions of the 80 the Lones, 
&c. 


N order to make the Doctrine of the 
Sphere or Globe yet more plain and in- 
felligible, let us conſider the Inhabitants 
of the ſeveral parts of the World, Who may 
be diſtinguiſhed three Ways, (r. ) according, 
to the variqus Poſitions of the Glabe. (2.) Ac- 
cording to the five Zones. ( 3.) In Rela- 
tion to one another. | 
Firſt, Let us conſider them according to 
the various Poſitions of the Sphere, which 
Ware either Direct, Parallel, or Oblique. 
WK Theſe three Poſitions of the Sphere are 
1- Wrepreſented in Figure VIII, IX, X. in each of 
which the out moſt Circle is the Meridian, 
of WHR is the Horizon, E Q the Equator, % W. 
ic Wthe Ecliptict, SN the Axis of the World, 
N the North Pole, S the South, ZD the 
Vertical Circle of Eaft + and Wet, Z the 
Zenith, D the Nadir, & A the Tropic of 
Cancer, CM the * of Capricorn. The 
jarious Poſition of theſe Lines or Circles 
vin appear by the following Deſcriptions. 
T. I. A Direct or Night Sphere Fig. VIII. 
is when the Poles of the World are in the 


5 e 
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Horizon, and the Equator paſſes through 
the Zenith: This is t the Caſe of thoſe who 
live directly under the Line or Equator. 
Here the Inhabitants have no Latitude, 
no Elevation of the Pole: The North or 
South Poles being in the Horizon they may 
very nearly ſce them both. 

All the Stars do once in twenty four Hour 
riſe and ſet with them, and all at right Angle 
with the Horizon. 

The Sun alſo, in whatſoever Parallel of 
Declination he is, riſes and ſets at right 
Angles with the Horizon; their Days and 
Nights therefore are always equal, becauſe 
the Horizon exactly cuts the Sun's Diurual 
Circle in Halves. 

They have two Summers every Year, (via 
when the Sun is in or near the two Equi- 
nofial Points, for then he is juſt over theit 
Heads at Noon and darts its ſtrongeſt Beams. 
And gue have two Winters, (Vis) when 
the Sun is in or near the Trpier of Car 

cer and Capricorn, for then the Sun is far. 
theſt diſtant from them, though even then 
it is nearer than ttis to us in England at 
Midſummer. __ 
II. A Parallel Sphere, Fig. IX. is where 
the Poles of the World are in the Zenith 
and Nadir : And 5 ee is in the 
Horizon, 


| Nov 


S yy + A - = © @A A AA X X A .,.A es ys 


Geography and Aftronomy. 45 
Now if there were any Inhabitants thus 


directly under the North and South Poles, 
they would have only one Day of ſix Months 
long, and one Night of ſix Months, in a whole 
Year, according as the Sun is on this or the 
other Side of the Equator; for the Sun mo- 
ving ſlowly in the Ecliptick on the North fide 
of the Equator half a Year, would be all that 
time above the Hori gon to the Inhabitants at 
the North Pole, though it went round them 
daily: And the Sun moving in the Eriiprick 
on the Sourh fide of the Equator half a Year, 
would be below their Horizon all that Time. 
The ſame might be ſaid concerning . 
habitants of the South Pole. 

The two Equinoctial Days, or when the 
Sun is in Aries, or in Libra, the Day and 
Night are equal all the World over; and 
this is true in a Senſe to thoſe who live un- 
der the Poles; for the Centre of the Sun 
is in their Horizon. Thus half the Sun is 
above their Horizon, and half below it for 
24 Hours together. 

Thus, though the Polar lnkabiranrs begin 
to loſe the Sun at the Autummal Equinox, 
they are not in utter Darkneſs all the Time 
of the Sun's Abſence : For the Twilight laſts 
till the Sun is 18 Degrees below their Ho- 
1120n, and that is till he has 18 Degrees of 
Declination. The Inhabitants of the North 


Pole are therefare. without the Twilight 


only 
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only from the 24 of November till the 180 
of January. 

Let it be noted alſo that the Refraftim 
of the Rays through the thick Air or At. 
 moſphere makes the Sun appear above their 
Horizon ſeveral Days ſooner, and diſap- 
pear. ſeveral Days later, than otherwiſe it 
would do. It may be added in favour of 
their Habitation too, that the Moon when 
ſhe is brighteſt, (ig.) from the firſt Quar- 
ter to the laſt, does not ſet during their 
Winter: For in that Part - of her Month 
ſhe is moſt oppoſite to the Sun, and is there. 
fore in that Part of the Heavens which is moſt 

n from the Sun while he never riſes. 

The Parallels of the Sun's Declination in 
this Poſition of the Sphere are all parallel 
to the Horizon, and are the ſame with the 
Parallels of his Altitude, and therefore his 
higheſt Altitude with them can never ex- 
ceed 235 Degrees. 
Ihe Stars that they could ſee would bo 
always the ſame, making perpetual Revolu- 
tions round them, and never ſet nor riſe, 
nor be higher or lower. And the Planets 
during half their Periods will be above their 
Horizon, as Saturn 15 Yeats, Jo 6, 
Mars 1, G. 

III. An Oblique Sphere, Fig. X. is where 
the Latitude or Elevation of the Pole is at 
_ Number of Degrees leſs than 90. There- 
8 fore 
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fore all the Inhabitants of the Earth (except 
under the Equator and the Poles, have an 
Oblique Sphere. | 

Here tlie Equator and all the Parallels of 
Declinat ion cut the Horizon obliquely, there- 
fore the Sun and Stars always riſe and ſet 
at oblique Angles with the Hori n. 

As one Pole of the World is always in 
their View, and the other is never ſeen, ſo 
there are ſome Stars which never ſet, and 
others which never riſc in their Horizon. 

Theit Days and Nights are of very diffe- 
tent Lengths according to ithe different 
Declination of the Sun in the ſeveral Sea- 
ſons of the Year. 

In this Oblqne Poſition of the Sphere Al. 
tronomers ſornetimes talk of the Oblique 
Aſcenſion of the Sun or Stars, and in or- 
der to obtain a clearer Idea of it, let us a- 
gain confider the Right Aſcenſion, which is 
the Sun or Stars Aſtance from that Meri- 
dian' which paſſes ug the point en. mea. 
foes on the . 

Or it may be Amel thus: The Right 
Aſtenſion is that Degree of the Zquator 
which comes to the Meridian with the Sun 
or Star, conſiderd in its n Ng. from _ 


point Aries. 15 
But the Oblique {ſenſes is that Degree 


of the Jars re riſes: rer Wich = c 
ee eee og. e 086 


ee Wein Right 


che- fame) their Right and Oblique Aſcen 


hes Frags Sear conſider in its Dunas 
from the Point Aries. 
Note, That in a Right or "Does. 75 
all. the heaveniy Bodics can only have 
cn (Which is much the — 
and Oblique Aſcenſion are cqual, 
becauſe the ſame Point or Degree of the E. 
"quator that riſes: with: them comes alſo to 
the Meridian with them: But in an Og/gqu 
Saubere there is timer dent of Dit 


fcrence. | | 

Now the Differcnce between the Righ 
8 the Sun or Star, and its G. fp 
dique-Aſeenfins is callod the Kenne Di on 


8 . 
Nate, "That the Sets in the Equator TI 
no Oblique A ſcenſion, or Grhich is mud 


ſion are equal, even in an Oblique Sphen . 
therefore the Sun in the Equinoxes riſing a 
0 and ſcuing ar 8 has no 6 Dif 
But as he goes onward toward the 
Winter Solſtice he riſes aſter 6, and i yy " 
Summer before 6, and the Diffence 
riſing or feeting 6 Cloci is called th 
enn 

And perhaps tis ſufficient as woll as muck 
* for a Learner to femember that the 
Time of the Sun ot Stars riſiug or ſetting cha 
before or after s a; Clock is called by Aſtro the 
-nomers the Aſcenſional Difference with bun 


Ol 
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de out taking any Notice at all of the Ob/;que 
- [4ernfen, which is neither ſo caly to be a 
7: WM apprehended or remembred. 
ht The Second Diſtinction of the Inhabitants 
e of the Earth may be made according to the 
al. tv Zones which they inhabit; this was an 


antient Diviſion of the Globe. 4 

The Zones are broad Circles, fire of which 
cover or fill up all the Globe. There are two 
Temperste, two Frigid or cold, d one 
| orrid or hot. 
g - The Torrid or burning Zune is all the 
pace that lies between the two Tropics; twas 
once counted uninhabitable, becauſe of ex- 
ceſlive Heat, being ſo near the Sun; but later 
Diſcoverics have found many and great Na- 
ons inhabiting thoſe parts which contain 
he greateſt part of Hic and of South 


ere America. 
ga The two Frigid or cold Zones are ada 
Di Wpaces- which arc included within the two 


Polar Circlot, with the Pole in the Centre, 
at great Diſtance from the Sun, ſcarcely ha- 
bitable by Reaſon of the Cold. There lies 
reenland and Lapland toward the North 
Pole. The South Pole: ng Ones de 

re undiſcovere. ; 


The two temperate Zones arc thoſe 

hat lye on either fide of the Globe between 

he Tropics and the Polar Circles, where the 

Fon gives e Heat, and make thoſe 
* parts 
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parts moſt convenient for the Habitation of 
Men. All Europe, and the greateſt part of 
Mm, and Norr America he in the North 
temperate Zone. 
Nore, That the Torrid Zone ying between 
the tur Tropicts, every Place in it des the 
Sun in the Zenith,” or exaktly over their 
Heads once or ewice in every Vear. 
Tphoeſe who live under the Troppe of Can 
cer have their Winter when the Sem is in 
Capricorn. Thoſe who live under the Tr. 
pic of Capricorn have their Winter when 
the Sun is in Cancer. Thoſe who live un- 
der the Equator have (as I ſaid before) two 
Winters in the Year;' tho' indeed there i: 
' ſtarce any Seaſon can be called Winter with: i 
in the Limits of rhe Torrid Zone. J 
Thoſe who live jtiſt within the Borders of ; 
the two Frigid Zones, loſe the Sun for twentj - 
four Fours together at Midwinrer when the ; 
Jon is in the contrary 'Tropick + And tholril g 
Nates that are nearer and nearer to the pc 
Potes loſe the Sun for two, three, our; five, i 1 
Ic 
ib 
U 
M 
N 


fix Days, for whole Wetks or Motiths roge 
ther at their Winter, br when the Sun i 

near the romtrary TFropick, © 
What is ſaid licking the Los ef Ligh 
a whole Day vr Week or Month at Minis 
in ether of the Fort Ebner muft be ath 
fad concerting the gaining a whole" Day, 
or Week or Month of Daylight” ar th 
Summer 


.% 
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nder; agd thoſe paits of the Vear are all 


Darkneſs in the Northern frigid Zone, 
which” are all Daylight” i the Southern. 


Thus as vou 0 faxther Narthward or 
n Saar Krad the Continuanice. of the Sun 
aboue the Harizop grows longer in their 
i  Srrarer; and the utter Ahſence of it below 
the Horiænn is longer in their Winter y til 
jou come to thoſe Inhabitants (f any ſuch 
there be) who live ner the Pole, for theſe 
bave half the Var Night, and half the Year 
— Bay as I faid before congerning the Parallel 


wad the two Tem 2 Zones, (and indes 
in me Torrid alſo) thore ate [never 
"Wl quite 24 Hours eicher ee of Night to- 
of gethcr ; but When the Sun is in the Eq ator, 
Aan Days and Nights are equal, aſterwards their 
Days gradually increaſe till their longeſt Day 
the in dummer, and 1 tadually, decreaſe till their 
Motteſt Day in W 

vn che Borders of the Palar Circles or of the 
Higid Zuuer have their 110 of June or 
lonigeſt Day in Summer ned 24 Hours; and 


wed their 11* of December or ſhorteſt Day in 


Winter but juſt allows the Sun to .peep a 
Moment above the Horizon, 1o that their 
Night ais very near 24 Hours long. 


Da 4e be Heided into three ſorts in reſpect of 
Icheir Geographical "Relation to one another, 
E 2 , 


ntet: Tho thoſe who lie | 


— 


Thirdly, The Inhabicants of the 1 5 may 
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and FAR are called the Ne che Ameci 
and Antipodes.” t 
I. The Periæci live nde the ſane pa: ; 
rallet of Latitude on the ſame ſide of the ! 
Globe, but differ in Longitude from Eaſt to il / 
Weſt: 180 Degrees or juſt half the Globe. t 
Theſe have their Summer and Winter at the 
ſame times with one another, but Day and Ml x 
Night juſt at contrary times. Note, thoſe t 
who live under the Poles have no Periæci. h 

IL The Antac: live under the ſame Mer: p 
dian or line of Longitude, and have the ſam: Ml + 
Degree of Latitude too, but on contrary il - 
lides + of the Equator, one to the North the 
other the South. Theſe have Day and Night 
exactly at the ſame time, but Summer 
and Winter contrary to each other. Note, fi 7: 
thoſe who live under the Equator have no 
Amteci. 

III. The Anti podes have (as I may i el 
preſs it) the Properties of the Antec and Pr- 
rieri join d together, for they live on cuntri 
"ry fades of the Equator, tho” in the ſame La 
titude or Diſtance from it; and their Meri 
dian ot Lune of Longitude is 180 Degree 
or Half the Globe diffetent. A Line paſſing 
thto the Centte of the Earth from 45 Fer! 
of the one would reach the Feet of the b 
ther! They dell at the full Diſtance of hal 
tlie Globe, and have Day and Night, Su | 
mer and Menter at contrary. times...) - I fc 
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In each of the three laſt Figures, (vix.) 
1 Vill, IX and X. you may ſee theſe Diſtinc- 


tions of the Earth's Inhabitants exactly re- 
preſented. OA are Periæci, ſo are C W. 
ie But SC or A are Antæci. S W, or or 
0 == or NS; or HR, or re en 
e. podes to elt other... 
he 1 5 Am ns Heteraſtii and Aſcii, which 
ad are only E Names invented to tell how 
fc the Sun caſts the Shadows of the ſeveral In- 
habitants of the Was are not Worth our 
ri. prevent manner, * N 


ne | 
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ne Natural. Deſcription of the Earth Xl 
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| HE Earth may be divided i into its: Ns 
1 taal ot its Political Parts. The onc 
Diflnion: is made by the God of Nature 
who created it: The other * Men who 
inhabit it. 

The Globe or Sorface: of Earth-o on which 
we dwell is made up naturally of two Parts, 
Land and Water 5 and therefore it is called 
the Terraqueous Globe. Each of theſe Ele- 
ments have their various parts and ſubdivi- 
ſions, which are as variouſly deſeribed on art i- 
fcial Globes: or Mass. E he 


4 — « — — - - = _ 
- — -— ' KR , I eee cel nn " 


„eue Proveiples f. 

The Land is ke either an Jan; a 

nt, 2 Peninſula; an Ifthmus; a Pro; 

montory. or à Cogf. Seę the plain Deſcrip» 
tion of; all. theſe, Fig. XIII. {5 en 

- An Land is a Country or Portion of bank 
compaſied, about with, Sea or ather- 
as Great Britain, Ireland schee — 
Sicily, Cretel e c. in, the, Med: 
terrgnean Je, the Ils of ar. of An. 
glaſeri o Mon ACAT England :, There art 
alſe Ifands ; in Rivers. thr red tt 

A Continent properly ſo called is a large 
Quantity of Land in which many great Coun- 
tries are joined together and not ſcparated 
from cach other by the Sea, ſuch are Eu. 
rope, Aſia, Africa. This is ſometimes called 
the Main. La 


A Peninſala 10 à pat of Lan lll 


5 compaſſed with. Water, or which is almoſt 


an Iſland, ſuch is the Morea which joyns to 
Greece, ſuch is Nynmarl as joining to Get: 
mann, and Taurica Cher ſone ſus joining to 
Litite. Tartan near Muſcavy; and indeed 
Africa is but a large eee to 
Aſia. U 
An Iumus is a natrow Neck of Land 
between two Scas: joining a Peainſula to the 
Continent, as the Iſthmus of Vurien or Pa. 
nama which joins North and q aur h Ameri: 
ca, the Iſthmus of Corinth which joins. the 
Morea to Greece. The Iſthmus of 900 0 wh 
joins Africa to A x'. A 


a a az lit... Aa 1 acc 
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4 Promontory is a Hill or Poi WP: of Land 


ſretchin out into, the Sea: often 
Buck a Cape, ſuck is the Cape of G od NES 
e South of Ajrice: ; the Langs 10 
80 - Lizard Point are two ee 10 
Weſt of England, Cape Finifferge e on the 
Wk of. n, 1 | ** 
A Coaft or Share is al that Fad that 
borders upon the Sea, whether i it be in ſands 
or Continents: Whence it comes to paſs 


that Selling x near. the Shore is calle Coal 


in 

Th Part of tlic Lana which is far diſtant 
from the Sca is called the Inland County ** 
Theſe are the Diviſiors'of the Land. 

The Mater is divided into Rivers of Seas, 

A River is a Stream of Water' which has 
uſually its Beginning. T from. a ſmall Spring 
or Fountain, Whenge it ows continually 
without ! afid emptics irſelf in- 
to ſome But the Word el implies 
a larger ( W 8 Water, and is diſtin - 
guilt into Lakes, Gs, B as, Creeks, 
traits, or the Octas.. © 

The Ocean or the Main Seaisa vaſ ſpread- 
5 Collection of Water, which. is: not. di- 
vided. au 1 ole by Lands 5 55 | 


5 6 he 2 Principles of 
N are, The various Parts of this Ocean ar 


0 
Main Seq that border upon the Land ate 1 
called by the Names of the Lands Which 
lye next to it: So the Britiſh Sea, the Iriß il - 
Sea, the + Ethiogian Ha, the French. and 7 
Spaniſh Seas. - 0 
A Late is a large Place of Watet incl. 
ſed all round with and and having not any 2 
viſſble and open Communication! with the b 
Sea,; Such arc the Caſdjan Sea or Lake in Ml / 
Alu; the Lake Zaire iti Africa; and many Ml A 
others there are in Europe and America, and WM © 
eſpecially in Sweden and Finland, and on N N 
the Weſt of Netw England : Such alſo i 
the Lake or Sea of Tiberias in the Land of ly 
Canaan, and the Dead Ses there wget wc ar 
read of in Scripture. 8 P. 
ZN Gulf i is a Part of the Sea a is almoſt 2 
incompalled with Land, or that runs up 220 
great ay into the Land. | $ 
If this be very large tis 100 called an T 
Trland Sea, ſuch 72 Baltic Sca in Sweden, Cl 
and the Euxine Sea between Europe an ii of 
44 42 ; the EZ 55 el Sea between Greece i N 
4 Li, er Al; and the Mediterranea r0 
bow 2 5 Europe and Africa, which il 
bs in the Old Teſtament calletthe Great L 
Dea | pr 
Il it be a leſs Part bf the Sea thus almoſ th 


incloſec between Land, then it is more uſual 
iy called a Gu/f" or Boy - 5 is, che Gul Ya 
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of Venice between Italy and Dalmatia: 
The Arabian Gulf or the Red Sea between 
Ala and Africa: The Perſian Gulf between 
Arabia and Perſta: The Gulf or Bay of 
Finland in the Baltick Sea; und tlie Bay 
of Biſcay between France and ain. 

If it be but a very ſmall Part; or as it wire 
an Arm of the Sea that tuns but a few Miles 
between the Land, it is called a Creek; a 
Haven, a Station, or a Road for Ships; as 
Milford Haven in firs "Southampton Ha- 
ben in Hampſbire, and many more in every 
Maritime Country. + 

A Strait is 4 narrow Part of thi Ocean 
lying between two Shores, whereby two Seas 
are joined together, as the Saund which is the 
Paſſage into the Baltick Sea between Den- 
mark and Sweden : The Helleſpont and Boſ- 


phorus which are two Paſſages into the Euxine 


Sea between Romania and the Le ger fa 
The Straits of Dover between the Brixiſb 
Channel and the German Sea ; and the Straits 
of Gibralter between the Arlantith and the 
Mediterranean, though the whole Medittr- 
ranean Sea is ſometimes called the Straits. 

If we comparc the various Parts of the 
Land with thaſe of the Mater, there is A 
pretty Analogy or Reſemblance of one to 
the other. The Deſcription of a Continent 
reſembles that of the Ocean, the one is a 
Vaſt Tract of Land as the other is of Wa⸗ 


ter. 


al . at daa e 


wth x 5 a 55 
has to the ng ; 2 7 of 
"I us now ik Notice FE what Ene 
the. v 1 5 STS La 85 
ſox be, of Mp, .a 


wane they aps, ele 885 1 

Ke is generally an ce, 
| except SM there aw 2 8 or 
Ss Currents i. Wa auer df 


_ Rocks are i made 8 kitle point | 
ed things nein op en the Sea. Sands 
or Helves arc Eres 1 2 . Usap of 
nt Points place in the hap ; tholc 

ands, as they have ED. Found, ta lyc in 
The Ocean bp: Dunding or e te 
Depth. Currents of Vos arc deſcribed by 
ſcveral long pd were Strokes imita 
ring Current. The Courſe of Winds. is rc 
| preſented by the Heads of Arrows s pointing 
to that Coaft toward which the Wind blows, 

The Land is divided or diſtipguiſhed from 
the Sea by a thick Shadow made of ſhort 
1 Strokes to tet teſent the More or 


8 
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4 79 
age, then of, Idands OF. 83 
Ge, ancd is is uſualiy filled with Names 05 
Kingdoms, Provinces, | Giries, Toxins, Mount 
tains, FBreſte, Niwers, Oc. which Whichnte de · 
ſcribed in this manner, (πꝗ]ꝑ 5 

King demt qr Provinces arc Aided om 
one aHothet by: 4 Rom of finale Poimes;! 
and they are often painted or ſtaineil with dii- 
„ua Colcurs. Cigiet ör graz Trent arg 
le- made like little Hauſts with à ſmall Circle 
* n the midule of them. Deen Towns: or: 
re as am marked! only by ſuch a mall: 
8 Circle. Mpunteins ate imitatrd in tha 
form of little riſing Hillocks, Fureſte ate 
tepteſented by a Coilectiam af littit Trees. 
Hall Riuert are acferibed by a ſinglo, crooks 
cd, wWaving Line ; and Iurger Rivers by ſuch: 
a waving on cuil iug donble Line made ſtrong 
and. black. Ihe Macths of large Rivers, 
where they empty themſelves into the Sea, 
ate repreſented ſometimes, as Currents of 
Water, by ſeveral parallel crooked Lines. - 

I ſhould add this alſo, That in Terreſtrial 
Globes you find the Myriner's Compaſs figur' "i 
in ſeveral Parts, and the; Lines of it are 
drawn out tw 4 gie Length toward all 
Parts of the World on purpoſe to ſhew how. 

any Part Of the Bag Ur Sch ſtands Ftuared 
wih Regard to any ordet Part; and this is 
called its. Ring, by Which you my Know- 
nn beat fad; Wet, North ot South 

from 


6 p de fin 3 US 
from the Place where you are, ot at what 
dther intermediate Points of the Compal 
they lie. The North is generally deſeribed 
by a Flower de — the pars, ond 
quently by a'Croſs. > A J765 14 1Þ . £2) i 
Globes are generally ſo formed as to 
have. che: North Pol juſt ſtanding before 
the Face, then the Eaſt: is at the right Hand, 
and the Meſt at che Left: And thus uſually 
the Names and Words are written to be 
read from the Meſt to the East: This is 
alſo obſerved in large Maps, and it ſhould 
be the ſame in ſmall ones; for when 
Map- of A Connery is drawn in any other 
Form; ſd that the North does not lie juſ 
before us, and the Ea to our right 
Hand, it gives great Confuſion to the Learn- 
er, and ſometimes 'tonfounds: the Eye and 
Imagination even of Pcrions skill d in Geo 
graphy. O35 - 2 Kart! * 17 "$4 Xx 81 92. 
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5 \HOUG H. nothing can repreſent the 
I Heavens or the; Earth in their natura 
42 50 ſo I as a Globe, yet thc 
8 1 Hemiſpheres eithe er * te. . aw 
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142 


* | Geography: al Aprininiy. 6: © 
aſs of the Earth may be repreſented-upon a flat 
xd Nor plain Surface, which are neee 
re- ¶ Projections of the per. oz 
If you. ſuppoſe «Globe to be cut in Halves 
juſt at the Equator, and each Hemiſphere 
repreſented / on a Plane; tis called; a Pro. 
ettion of the Globe upen the Plane of the 
Equator. Then the Equinoctial Line will 
be the Citeumferenee, and the two Poles of 
the World will be the Centers of thoſe two 
Projections, and all the Meridian Lines will 
be ſo many ſtrait Lines or Semidiameters 
meeting in the Center. This is the moſt 
common Method of repreſenting the 2 
tial Globe and the ar. 

If the Globe be cut aſunder at the Hoek 
zon of any particular Place and thus repre- 
ſented on a Plane, it is called the Projectiun 

on the Plane of the Horizon. Then the Zenith 

and Nadir will be the Centers of thoſe Pro- 
—eadions; and the Horigon is the Circum- 
ference. The two Poles will be placed at 

ſuch} a Diſtance from the Circumference as 

the Pol of the World is elevated above the 
Horizon of that Place; and the Meridians 

| will be repreſented as curve Lines meeting 
the in the Pale Point excepting only that Me- 
ural N ridian that paſſes through the Zenith which 
the is always a right Line. This is a more un- 


ol common Projection of the I tho tis 
of much uſed in Dialling. \\ (Y 2613 1 | 


The 
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The anoſt ⁰,j. Way of deſcribing the 
Eatthly ((Giobs- on a Plane, is to ſuppoſe th 
Globe cut in Halves Abort the fut Meri 
wan dt the Igdend Ee or Tenerif. This i 
2 'Prajetbitn um iu lane of the Meredian: 
Then the h Meridium will determine the 
Cirounbartiite-: The Pele Points will fant 
in che uppar sad 10 W er Pant of that Circk 
und the ether Meridians wil he cutye Lins 
merting in the Pole Pointe, except tha 
wrhich pages through the Centre of the 
Projection; which is u tight Line. 
Here the Hauator will he a: trait Lin 
dr Diameter ctoffing all n a 
right Angles, and. _ dn and Diſtaucks from 
| che two Baler. 

| Hore the two Tropics of Coen and Cs 
pricors: are drawn at their proper Diſtance 
of 23> Degrees from the Equator; and the 
to Polar Circles at the lane Dibaace from 
hc Taler. CISHETETTN 23 II, 

In chis Projection the Erliptich is ſome- 
times a ſtrait Linc cutting the middle of the 
Eyrator obliquely in each Henuſpherc, and 
ending here the two Troptesimmoct the M. 
ridian: But ſometimes the Ainkprook is Nraun 
as a cutve Line ar an Arch peginnitig where 


the Equator meets the Meridian, and cat 


— — 


ev 
$I * 


> BY =T323 v5 


2 


88. 


ried up wand juſt to touch the Tropic f Car 
cer an one Hemiſphere, and downward to 
_ the 7. _ of Capricors in the other. 

'Ti 
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Ins in this F6rha che Maps of che World are 


te 
chilly Ara wn zn two lage Hemifphenes.- 
g Ecke * here, That it is! dle to 
7 bet d {phrerical Body ex: . it les dE Pie. 


E upon a Plane; 97 the arti- 
ans or Liner of Longitude, Pu- 
ralelr of 7 Gr. ate placed at ſuch 
Ifferertt Diftances by certain Rites of Arr, 
nd the Degrees marked on them ate ofren 
unequal ; bur 10 Atawn as may moſt com- 
notiouſty fepreſrnt che Situation of the 
ſeveral Parts of the Earth with 11 5 84 
one another. 
The Meridim or Cireuntifctence of theſe 
Citctes is tivided irtto four Quarters; ant 
each — wins Degrees 3 from 
„the Easter and proceeding toward the 
- Poles Thee Figures ew the Latitude of 
wel Fery Place in the Earth, or its Diſtance 
from the Ta 3 and at every ro Degrees 
there is a Parnfſe! of Latitude drawn on 
me: ¶ purpoſe to guide and direct the Eye in teck- 
the ing the Latitude of any Place. 
a The Equator of each Hemiſphete is Ab- 
M. ded into 8 Parts, Which makes 360 in 
zun the whole, and the fevrral Meridiaut or 
ber Lines of Longitude, cmting the Equator at 
cu: fl ery 10 Degrees guide and dirett the Eye 
ca find or Lge. of We, TIRE 1 
4 to] quired, . 
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4 The fot Principles of 


As the Equator, the . ſeveral; Lines of 
Longitude, ol Latitude, Cc. can't be 1 


preſented on a Plane exactly as they are on 


a Globe; ſo. neither can the ſeveral Parts of 
the World, Kingdoms, Provinces, Iſland; 


and Seas be repreſented .in; a Map exact!) 
in the ſame. Proportion as they ſtand on: 
Globe. But as the Diviſions of Degrees in: 
Map are bigger or leſs, ſo the Parts of the 
Land and Sea are repreſented there bigger 
or leſs in a moſt exact Proportion to thoſe 
Lines of Longitude and Latitude among 
which they are placed. | 
I Therefore though the Lengrh, or Breadth, 
or Diſtance of Places on a Map of the Morli 
cannot be meaſured by a pair of Compal 
ſes as they may be on a Globe, yet you 
may count the Number of Degrees to which 
ſuch Lengths, Breadths or Diſtances, corte 
ſpond, and thereby you may. compute thcir 
real Dimenſions as well 2 ona Globe, of 
which. hereaſter.. 
Thus much ſhall ſuffice « concerning Mey! 
that repreſent the whole Horld or the Gh 
of Earth and Water. Let us next conſider 
thoſe Maps which repreſent. particular Parts 
of the World, Kingdoms or Provinces, thel: 
are generally drawn in a large Square, and arc 
to be conſidered as Parts of 4 28 
the * Wi the „ 77 4 
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From the Top to or toward the Bottom of 
the Square are drawn Meridians or Lines 
of Longitude; and the number of Degrees 
of Lodenude are divided and marked on the 
upper and undermoſt Line of the Square. 

From Side to Side are drawn Parallels 
of Latitude, and the Degrees of Latitude 
ate marked on the two Side Lines. 

Thus you may caſily find on a Map what 
the Longitude or Latitude of any Place 
given, or you may find the Point where any 
Town ſtands or ſhould ſtand, when the true 

tude and Latitude of it are given. 

Vote, In ſuch Maps of particular Conn: 
tries the ude is not always rerkoned 
ſtom the firſt Meridian as Fero or Teneriff, 
but — arts tis reckoned from the Chief 
City of that Kingdom, which is deſeribed 
in the Map, as I have intimated before, 


Obſerve farther, That though. in Globes - 


nd Maps of the whole World the Longi- 

tude is reckoned from the Weft toward the 

Eaft, yet in ſmaller Maps' tis often, reckon- 

ed both Ways, as Briſtol is 24 Degrees Weſt⸗ 

etn Longitude from London, Amfreraan is 
near '5 'Degrees: Eaſtward. ©; 


Note - alſo; That when 2 dall Collntry 
is repreſented in a large Map, the Lines of 
"and Parallels of Latitude * | 
drawn not meerly-at every. 10 Degrees, as 
the Globe, bat ſometimes at every 5 De- 
F 


AE, 


grees, 
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"Let it de ghſerycd allo, in large Maps 
that deſcribe any particular Country ar Pre 
Vince, 28 2 lingls or double crooked waying 
Eine ine a River when) it is made frong 
and black, ſo 2 Pwblick Read is deſcribed 
2 a xd dophle Ling gyn from 

250 A We 7 as ip - cropked 

lo 5 gt ſtrait or 
"FT i 1 le as. And 
| — —4 Roag lye through 2 brœzd Plain 
Y 15 5 e wit ut 53 Lady 
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coats or Shores and of the Seas for the Uſe 


of Mariners is called a Sea. Chart, and it 
differs from a Map chiefly in thete follow- 


In * LED 

MY of +he he Land is full of Names 
and N deſcribing all the Tu, Coun- 
tries, Rivers, Mountains, Ge. bit in 4 Sea. 
Chart there ate ſeldom any Patts of the Land 
marked or deſtribed, beſides the Colts or 
Shores and the Sea Ports, the Tons or Ci- 
ties that border upon the Sea, and the Mouths 
of. Rivers that empry flictaſelyes into the 


IN. In a Map the Sea is” left & art emp- 
ty Space, except. Where the Lines of Loti- 
© and Lafitade, r. are placed: But 
in Hes Charts ili the Shoales ot Sands ahd 
allo) Watets are matked exattiy d4ccbrd- 
ing to their Shape, as they Have been found 
to lie in the Sei by ſounding. the ! u 1h, 
cfery Part of them. 
op In He Chant, bendes the Lites "of 
ade 26d Latitude, you have the Points 

wy the Compal? freuen y placed and ex- 
tended Oo the whole Chart in a 
multitude. of croſſing Lines, that whereſoc- 
ver the Mariner is upon the Sea he may 
know. toward what Point of the Compaſs 
he muſt ſteer, or direct his Veſſel to carry 
it toward any particular Port; and that we 
may be able to ſee =o one caſt of an 12 
2 the 


ki 


x 
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the various Bearings of any Port, Coaſt, J. 


Nand, Cape, &c. toward each other. 
IV. The Seca is alſo filled in Sea- Charts 
with various Numbers or Figures which de- 
note the Depth of Water, and ſhew how 
many Fathom deep the Sea is in thoſe Places 
where the Number ſtands. 

V. In Sea. Charts there is not ſuch Care 
taken to place the North Parts of the World 
always directly upright and before the Face 
of the Reader; but the Coaſts and Coun- 
tries are uſually deſcribed: in ſuch a Poſi- 
tion as may afford the fitteſt Room to bring 

in the greateſt variety of Shores: and Seas 
within the Compaſs of the ſame Chart, 
whether the Eaſt or Nef ot North be 
placed direct ly before the Reader. 
Here let it be noted that as Ge ograply 
taken ſtrigly and properly is a Deſcription 
of Land, ſo a Deſcription of Water or Sca 
is called Hy drography z and thoſe who de- 
ſcribe. the Land on Maps are properly cal. 
led. Geographers, ſo thoſe who- draw the 
Lo Charts are often called Le aaa 
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SECT. XII. 


The Palitical Diviſions of the E ach,” te 
Pereſented on the Globe. 


* TH v S we have Gaithed tl 9 1 | 


- Diviſions of the Surface of the Earth, 
come no / to conſider how it is divided 
Fe by Men who inhabit it. 

In this Senſe it is diſtiaguith d into four 
Quarters, into Empires, Kingdoms States, 
Commanwcalths, rinci palities, D ukedoms, 
„ Counties, eu, Towns, Mllages, 


_ Earth i is firſt divided into four chief 
Quarters, ,which are called Europe, 
Africa, and "America. 3 

Eirope is diyided from / Ficaand bounded 


on the South. ſide by the Mediterranean 
Jes; On EE tide 


57 is divided from 
\v A e the Eaſt ſide of 
: aemdia or nete pulli bt thee oy Sea 
i thr 57 the tit into the, Eauxime 
ot Black Jes, and from thence thro” the 
Sea of Zabaique by the River Don or Ta- 
nais, 1 through. Moſcovy (as ſome 
will have it) to the River Oby running into 
the Northern Ocean. It is alſo: *bounded 


fi the W. —_— 
al Ne r 8 2 
F 3 22 


. 2 * 
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Ala is alſo bounded on the North by 
the Northern frozen Seas: on the South by 
the Indian Orean : 52 the Faſt it includes 
C & the Oriental Inas: But on the 
Chg Ft its Bounds ara! 


yokoown, for Tra 
vellers have not yet been able to determine 


8 thoſe Eaſtern Parts of Greef Tiaregrs 
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e T. it 


of EUROPE avid its ee Countries . 
7 n 1 3%; T anne, Fi 


. 841 A 
A IL Is , 


2 — Sennen dr ee n e | 
is compòſta may be diſtinguiſhed in- 
to the N e the Middle, and the Sonrh- 
Parts. 1g" Fr 

L Thỹ. 2 Parts are the Britiſh 
e Nena, ente  Maſeovy, 

01 9190 

The Byiriſd Iſes arc Great Britdin and 
22 Gs Britam contains the two | 
Kingdoms of England and Scotland, which 
were unte into one. The Chief 
City of En glam is London; and Edinburgh 

Shs Chief in Scutland, as Dublin is in 


eland. Note that Wiles" is reckoried's 
they ro 4 


1 T4 


, Fir of e thoagly 
N Language. Pega _ 
5 7 is a ſmall 8 . n. cle 
on of made up of one Penin- 
aua, and ſeverab 1 in the Bahirł — 
is Chief City is Copenh en, hien an £ 
in the largeſt of thoſe lah ag 
Tue Kihgdbm ef Norway et tes af | 
along bortictihg-on' the Welt of Sweden) 
his its chief Town' Drontheim's this toge- 
ther wil" whe Ille of Teeland far diſtant 


910 F 4 in 


in the Northern Sea is under the Govern - 
ment of the King of Denmerk. 
Sweden is one of the Northern Kingdoms 
which almoſt: incompaſſes the Balticłk Sea: 
Its chief City is d taatholm. That Part of 
it that lies on the Eaſtſide of the Balticł is 
called Finland, Li uunia, err. and the South! 
ern Part next to Denmark is called Goth. 
land. | Fl. 4 3 i 5th. ATELL, % 4+ 
All the North Eaſt Part of Europe is Raf 
ia and Maſcauy under the Government of 
the Czar, whoſe Capital / City is Mſcvu. 
His Conqueſts have lately joined Livonis 
to his Dominion which before belonged to 
Sweden, and woe he-has built the City Pe it 
tersburg. ASA to mobo MT 
"Lapin is 4, cold ſavage \that 70 
bes on the North of Sweden.'ands belongs Il of 
to three Princes, (vie) ine Dave, che ym th 
and the Moſce vit. oe 
Nate, That Norway, Laplond and Sweep ur 
were once all compriz d under che general C 
Name: of Seananauin. N 


II. The Middle Parts of rare Feen, 0 
Germany, Poland, Hungary" and iti I an 
Tartary. 189 hh SY SAT A T 

France lies ak Southward of E land; 5 
its Northern Coaſt is waſhed: by the pl 


Channel; its Weſtern Shores by the Atlan. m 
tick. Sea; and its Southern by the Medi- ri 
en Its Chief $4. is Paris. 4 ; NN ar 

i ä efore + 


Geography and ronomy. 73 
Before I proceed to Germany, tis proper 
to mention a long Row of diſtinct Govern- 
ments which lie on the Eaſt of France and 
divide it from and Italy. Theſe 
are the ſeven United Provinces, the ten 
Spaniſh Provinces,” Uh Dukedom of Lor- 
rain; the Countries of Kaner, e, 

and Piedmont. NL wr 

The Seven United Provides ths callech 
by the Name of Holland, becauſe that is 
the biggeſt of them. They are a moſt con- 
ſiderable Commonwealth and their Chief 
Cities are Amſterdam, gn . re 
Utretcht; a 

Southward of this ne me Ten "Spaniſh 
Provinces: or the Low Countries" or Ne- 
therdanids; which are called by the Name 
of Flanders becauſe that is the largeſt of 
them: They have belonged to the Kingdom 
of Spain for ſome Ages; but they are now 
n under the Emperor of aar, kau Chief 
cal Cities are Brufels, OY? an, Monry 
LN, Ghent; &c 
e, ©: Lorramn lies to — South of Rilanders) 
the af f governed b a” Duke: TR Chief 
Lon is Nancy. * 

 Switgerland: is whe bnd 'Tis: a dee Re- 
publick divided into thirteen Parts, com- 
monly called the S wis Cantons, (viz.) Zu- 
rich, \ Bern, Bail, Lucern, Ce. Their Allies 
36 wethe Gr-fons, the V * e. The Com 
* le . monwealth 


»4 . The i Principles f 
e of Cena va might alſd bo men- 
tioned. here, which is a very ſmalb but free 
Zovereignty, and nistains its Righta becauſe 
none of its Neighbouts will n others 
ſeiae and poſſeſs ir. dans) el ne 
The Dukedom ! of:\Savey. and: Piddmen} 
borders upon the South of Sit urland 
and reaches to the Mediterranean" Sed: Its 
Chief City is Turin; ite Dube ng made 
King of Sardimda. a. 
proceed now wo Germany, iich nin 
in the very Heart of Burope; tis calloct an 
Empire, and ice Chief City where the Em. 
peror dwells is Vienna: But there r im it 
many leſſer Governments ſuch as Dukedoſdis, 
Matquiſates; -\Biflſopricks arid ſcveral ſred 
Fawns or Cities that: have fame: \Deben: 
dence upon the Emperor, but yer rome a 
Sovercigittie Within themſelves;-:1! 

The: moſti Gonſiderahle of helene übe 
Dominion of the. —— 
who! is King of Bebemis ani H 
is generally choſen Emperor. nime — 
lectoratt ate next in Henour,- Mhiäh ane ſo 
callechbeekuſe theit Govetnbrs are Biectors by 
whom the Emperor of Ger choſen. 
Their Names or Titles ate tire The 
Archbiſhop of Hens. (iz) The och 
ſhop of Trier or Tur -(3 4) The Arch- 
biſnoh obCuogy: 3 of Babe: 
mia. (3, The H Bau. « 


| 44117 oi 
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ho Puke of Saxony. 7.0. The Marquis of 
ſe | „ : «117 Bo 4 U PRE 
"Wi Kite of Greet Ban. Balls all 
"x ' eſe there ate many mall Princigatities* - 
ened by Secular or Ecelefiaſtieal Pov re 
ts 8 are W. numerqus to be. reckoned up 
de 


Pala 1s 4 lage mange yin to the Fat 


f Germany. It comprehend the Tar 

5 rovince of Fe he pot ief be : 
A. this N Watl 2% and Cf 
it nigh by 5 19 8 the Country of Profe 
„ im the Name 'of a Kingdom: It is firyate 
n. orthy | Ce * Tale Fs 
1 

he 

in 

nd 


nn 

oe Bog rot e 

| 2227 12 #3; arts called Crime 
| mall Co 


unery - lying to. tlie | 

fan and. ſtretching alon Nahe 

forth ſide. gf the Kauer Back See, 
A. We ge. on now to the Sourhe 
"rheſe. are. Pon. 
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is the moſt Southern Kingdom 9 
a 180 Country; its Capital Cin 
. in the midſt of it: On te 
Weſt ſide of it lies the Kingdom of Ports 
ga bordering all along upon it; twas ond 
a part of Hain, but is now. ſubject to a di 
ting King : Its Chief City is Lisbon. 
- Ttaly is a large Peninſula” in the Meditn 
Fanean Sea and contains various Government 
in it, (viz) Mantua, Modena, Parm 
Lucca, Genoa, &c. but the moſt noted ani 
remarkable arc theſe five, Venice, Mila, 
Florence or Tuſcany, N. aples, and the Stu 
5 the Church; Which is the Dominion 
the Pope, whoſe Chief City is Rome. 
In the South "Eaſt Patt of Ewr, Cp 
the famous Country of Greece: Wi. 
tains the Antient Provintes of 'Macedmia 
7 beſſalii 7, A Achaia, Sc. with, the Towns d 
Theſſaſonica, Philippi, Athens, Corinth, Ot. 
and the Peninſula of Peloponite ſits, now ci. 
led che Morea; put all theſe together with 
the note Northern Provinces of T ranſilvs 
nia, Walachia, Bulgaria, Romania, Cc. at 
now almoſt. intirely under the Dominion \ 
the Turk, whoſe Chief City is Conſtantin 
ſitua te at the Mouth of the urin 2 
* this i called Turty 4 4 
Thus have'we gone through tfle Northen, 
aid Middle, and Southern Countties of Eu 
"Mes & But it may be proper . 
ome 
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ome of the Chief Iſands of this Part of 
ic World as well as the Mountains of E 
rope and its River. 

Near to Haly, France: and Sai lie ſe- 
Illands in the Mediterranean Sca; ſuch 
xs Meeres, "Minorca, Tvics, Corſica; Har- 
| 55 Sicily and Malta, which belong to 
different Princes. l 
On. the, Eaſt. ſide of Greece che ror | 
Sea, or Arc lago in which are many ſmall 
Hands, and Crete a large one: On the 
Welt fide of Greece is the Gulph of Ve- 
nice, or the Adriatick Sea, in which alſo 
there are ſeveral ſmall Iſlands, as Gun, 
( pbalonia, Zunt, GW. 

Divers other Iſes there are which are in- 
ones. ior (om 0 of - 
Angleſey, of erſey, ey which 
— to. En ad: The Hebrides on the 
Weſt of Scotland, the Orcades, and Schet- 
lad Iflcs on the North: e in the Bal- 
ict Sca which belong to Sweden and Den- 
mark : The Azores or Weſtern Iſlands in 
the Atlantic Sea, which are under the 
-» pd Jpam. And ſeveral others of leñ 

ote. 

Some of the moſt remarkable Mountains 
in Europe are the Alps between France and 
Italy; the Apennine Hills in Italy; the Py- 
renean Hills between France and Spain, the 
Carpathian Mountains in the South _ 
3 ; z 
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= the Peak in Darby ſpire in Englml 
Plinlammen in Wales. 2 Rivera 2 
canos or Burning M ountains, as Yefirvig of 
and Sh in "Naples, 6 Aftnz, nor 
called Mon- Gir! in hand of Krih, 
and Mount Heels in the cold Ille of 7 tte 
Yand © in VN DOS'N 
The principal Rivers of Note in Bp 
wee the Themes dee e Sever in E - 
1 


ee, ney the X 
led "and" an: th 
ther un Nes "the Meißel or V 


S In Gepe the Elbe al 
the Ouer, the Rhine and che Damabe. h 
France the Sein and the mart] In My 


ce e. Don and the Poles: © 
The Danube and the V1 re the larget 
Rivers in Europe, the D. 


running 

_ theough" all'G and Trier into th 

KRuxme or Bier Sea; and the <5 
which ſome Writers attribute to Aſia, 

cauſe,” though it runs through a great Pan 

of Moſeovy, yer i ee el — the 

b W 
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A 22 may be aivides into theſe five 
China and Tara. | 
The Daminion of the Torks in 40. © on- 
rins ſeveral Countries in it, (uig.) Nate 
la, Paleſizne, Aralia, Georgia, . £ 
I. Natalia or Aſia Minor which is a en- | 
alala, berwora the Euvine Sea and the M 
anean, where lay the antient Countries 


een which the Apoſtle Paul rravelied 
made many Converts | there; Here 
ere the whe famous Churches of Hf, 
6 whick the were written in the 
cond and 1 Chapters of the Rewela- 
ins, (vir. ) Epheſus, Smyrna, Sardis, & 
* o them ate now called by different 
-  {Pames : But S is er N ef N 

tics in the whole | 
il Palin or the Holy: Bad e 
de adjacent Countries of Hy Chaldea, 
/apatamga, Ga. The chief Towns in it 
ab Re ET 


* 
CT, 
wary 
AT | 
4. 
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III. Arabia which antiently was divided 
into Arabia the Happy, Arabia the Deſart 
and Arabia the Stony, lying all between th 
the :Perfien Gulf and the Red Sea: The 
chief Towns of it are Mecca, Medina, Cc. ¶ be 

IV. Georgia and Turtamania formerly ca. fy 
led Armenia Major are Northern Province 7, 
belonging to the Turi, that lie between 4 
the 25 uxine and the Ca 
Vetta a large Empire: lies Eaſtward fron 
| Turkey between the C and India 20 
Seas: "© Capital City is abn. _ 
India is divided into two Parts: by hell itz 
River Ganges. India on this fide the C 
ges contains the biggeſt Part of the EmpirW 
of the Great: Magul, whoſe chief City u p; 
Agra. Inca Peninfala.is this Part, of Jad 1 
are various Settlements of the European NF. 
tions, as at Fort St. George, Tranquebs, N 
Goa, &c. Beyond the River Ganges lis 
another Jarge gy 5755 contains 4 
Countries o e, __— Cochn 
china, Cc. 6 ; 
Eaſtward of all theſe Lies the Empire 1 
China, a large and a polite Nation, who 
chief City is Petlin. 

- Great Tartary takes up all che Northen 
Part of Aa. That which borders upo! 
Moſcouy is oſten called Moſcouy in Aſi: 
The whole is a lavage, unpoliſned and un 
known 8 as to the Parts as . 


Abiſſmia and Etbiopia. 


Geography an- Fg 81 
the Inhabitants of it; and how far it reaches 
0. the North-Eaſt no Man in this Part of. 
the World is acquainted. 

FRE; arc. 44 de cher of Ilan. Hh 
belor the chief of, which, are 


TW ve 1 

be. all. theſe in the Eee Seen | * 
Oprus in the Mediterranean... N 
The moſt remarkable Rivers: are. 151. 
nd Enphrates in Turkey, G, and Indus | 
in 895 whence the Whole ry 8 
& Name. N 0 N | 
11 he chief Mountains arc 
caſus; Ararat, Which are. but Jifferent 
Parts of the long Ridge of Hills Which 
runs through Alia from the. Welt to the 
Tat, and is called by the antient general 
e of e Taru. oft hr Bb 335 


3 


\ 2 A 


* - 2 IN | L. 127 , 
— MD „ _ A „ as. — 
. 1 p I, SIT IF "> e 6 FT 5 E . 4 A Feet 
4 % ' 
* 5 — 
7431 4; 45 XW. 4 — : 
. 1 8 E — T. 1 bu AA 
LIN * * 


* AFRICA and its Divjfon. 


a 2 9 


At *FRICA is the third Ge ehe 


A. World : It may be divided into tlie 
lowing Territories, Egypt, Barbary} Bil 
Aaggerid, Zaara, N Rritid, s roo Nud74, 
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e Principles of 
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bn to 9525 > e ate Grand 5 
Cai 0 5-4 Profs r 
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Tit TOwn Dart; f lies South ahl 
| oo 1 Tg Barbary un wal 1 it be reckortet 
Saua mes "hey th Pelart Intanl 
. much u benen 3580 is N. 
Itia Lund bf = Ns ; which 
es to the" Seuth of Zur; is Glen i 
Fituated in the South of N rita. Tir 
Tooth or Ivory Coaſt and the Quaqus 
Coaft, and the Gold Coalt arc Teyeral Piri 
ſi ions of Guinea well know He Mariners. 
Nubia lies Sottthwar&of t, as Aliſ 
ſenia docs td the Sou of I wbia, bot 
ws _ 1 5 ＋ the 2 Sea. © 


en. given as a general 
Va 0 70 1 the . e that 5 ſe 
the South Faſt and South part 7 
t leaſt, all The Maine Conn es. or 

Coalts from Cuines "oh, the 'W elle 15 
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to Abiſmia_ or 9 on the Ea, and 
ſometimes it 4 8 alſo, 0 


is called the Life er or Inner Ethi 
9 8 na Part of 


are the Inland Kingdoms of , Monomotapa, 
Pune, c. On the Waſtern Coaſt 
0, Loango, Angols : The Eaſtern Coaſt 


and the Hottentots near the Cape of Good 
Hope, who arc famous for their Stupidity, 
living in the moſt brutal and barbarous 


Manner, as though they had little of Hu- 


man Nature in them beſide the Shape. 
The chief 1 near Africa ate the 
150 Ille Tae called the Ile of 
St. Lawrence that lies toward the Eaſt- 
ery Sca 3; and on the Weſt or North Weſt 
are the mall Illands of Vaerd, the Cu- 


Hate Ro and the Maderas, with others 
— Note in the Erhi opick. Soa. 


8 i arc 


le and the Marr. The Wir runs 
üs all the Eaſtern Part of the Country, 


and empties it ſelf into the Madinerruuean 


Sea by . 
4 5 


— 


bor and the Mozambique. he 
0 ermoſt Coaſtis inhabited by the 


tu xlnuu fea; 


34 "The firſt Principles of 
The moſt remarkable Mountains are 
Mount Atlas or the Atlantick Hills in 
the Weſt of Barbary, which were ſuppo 
ſed by the Antients to be the higheſt in 
the World; whence came the Fable of 
Atlas a Giant bearing the Heavens upon 
his Shoulders. The Mountains of the Mon Ml. 
lie much more Southward toward Af 
- motapa, and the exceeding high 17 of 
Et 1s — che . Illands. 
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ERIC i. the fourth And la 
Quarter of the World Meg 
into the Northern and tHe 8 
IT by an Iſttimus or Neck of Land Her 
or n 1h 9/9 /422L 
Muri bern ede i cludes Canada, the 
E neliſh Empire, Old Mexiro, "New Mexic 
Florida, and the Northern Landl. 
The Northern Land contains ſomę Iſland 
l Setrlements of Ei af Nations, i 
Huuſon s "Bay and other” Coafts' of Greer 
and, Grienliyd, near to the Arctick Cit 
cle, but not much known, frequented or 
inhabited. A 
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Geography and Aironomy. 85 
4 As for the North Weſt Part of North 


962 — tis utterly unknown whether it 
be Iſland or Continent, whether it may 


4 not reach thouſands of Miles farther and be 
of oined to 0 North Eaſt Part of Great 
on Tartary. 
* Canada or r New France lies on the North | 
0 Eaſt ſide of the River of Sr. awrence, its 
of chief Town is Quebec. 

The Engliſh Empire in America lies a- 


long the Eaſtern Coal from about thirty 

to almoſt fifty Degrees of North Latitude. 
New England is the chief Province, of 
which Boſton is the principal Town or Ci- 
Wl ty. North of New England lies Acadia 
; ſometimes called New cotland : Its chief 
Town was Port Royal, which hath 
changed its Name to A 16. South- 
ide ward of New England lie New 'Tork, 
arts New) Ferſey, Penſilvania and Maryland, 
"in inis and Carolina. On the Welt and 
North Weſt ſide of theſe Plantations lie large 
Tracts of Land with many great Lakes in it 

where various Nations of Savages inhabit. 
Florida comes next in Courſe to be men- 
tion d, it borders Northward on Caralina, 
and Weſtward it reaches to the River A 
Hippi and beyond it: It is bounded. by the 
Sea on the South, but there have been no 
very Ser or remarkable Towns or Scttle- 
G 3 ments 


102 - The forſt' Principles of 
ments formed there by the Senad. who 
found: and named it. 

New Mexico or New Granada lies Wet 
of Florida poſſeſt alſo: by the: Shut; 
385 chief Town is St. Fes upon the River 

ort. © 

» Mexico: or Noe: Spain is a large and ic 
N Country, and contains many: Provinces. in 
it belonging to the Shu, who have 
deſtroxed Millions of che Natives there. lt 
has ſeveral Towns, of which the chief has 
the Name of Mexzco/given it. Fluniala and 
Mexico together make a 3 Bay, which 
is called the Gu of Flarida or the Gul 
of Mexico. This Country reaches down 
to the Neck af Land e een, 
nica is joined to it. 

Tuc Jontberm Fart of Americs is ſome⸗ 
thing like a large Triangle lying in the 
vaſt Sauthern: © ceam and almoſt encompaſt 
by it: On the Weſtern fide: this Ocean is 
called de Pacific See, becauſe ſeldom vert 
with Storms 
This Southern Pure of America. com 
hends many:gnear Countries, vis. Terre Fir- 
ma, Peru, Anmazanta, Guiana, 2 Chi 
Parggnay, Terra Magellunica, Oo. The 
Inland Parts ane very much unknown, but 
the graateſt Part of the Coaſts are poſſeſt 
n 5 W * from Spain and 
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Portugal who have made various 'Settle-, 


The Wide of America inthe North 
are New Which is à Triangle 
55 
amaica, in t me te Wit 
974. t, Sen are 3 


ha Southard of 7 70 AY 
the C ward: of Hie 
paniola, On be Wer fide 1 


nerica lies a very large and long Iſland 
called — with many little ones 
near it. 

The chief Iſland in South America is 
Terra Delfuego which lies near the Main 
Lon: and thus makes the Straits of Ma- 
gellan 

The maſi noted Rivers of North Ame: 
rica are the great River of St. Laurence 
or Canada that divides New yy from 
ace 1 and the River  M:/ifppr 
vhere. the French baue wade. lte Su 
ments. as 

In Gaush Auen the 59 Brea Riyers 
are the Amazon with all its Branches, and 
Rip Dela Plata or the River of Plate. 

1 Ne chief Moumtains are the Apaiachm 

in Neth Americas, which divide 
He fem the more Northern Coun- 
tries; and we Andes in South Ae | 
l + W 


38 de fr Prineiplrs o, 
which is a long Ridge of Mountains run- 
ning from the South Part of America to- 
ward the North: Travellers ſuppoſe. them 
to be the higheſt in the World: 

Thus T have deſcribed the various Com- 
tries of the Earth in a very brief and im · 
perfect manner, ſufficient only to give the 
835 and ignorant Reader à Taſte of 

ography, and to encourage him to purſue 
i Study farther in that excellent Manual 
Gordon's Geo graphical Grammar, or i in Vo 
Tues of larger Size. 1 


* 
* * 8 : + 
1 f f 1 IF 4 * * * * 5 
* * F 4 a * Þs 1a Þ £3 1 4 . © FR * W 9 0 


6—— 2 —ę— 2 — ** — td 22 — 
- 


IF | : $4 e 5 
n 14448 V2 2 
. * ” 


8 E © Te” XVII. 
of the fixed Stars on the Heevenh Gb 


A'S thi Terreftrial Globe has he! vari- 
ocodus Countries, Cities, Mountains, 
Rivers and Seas drawn upon it: So on the 
Celeſtial Globe are placed the fixed Stars 
exactly Lebern to con — in the 
Heavens. 40. een 

Yet there is this Difference e the 
Repreſentations made by the Heavenly 
and thoſe made by the Zarthiy Globe, 
(vis.) That the ſeveral Countries, Rivers 
aid Seas are bepteſented on che Convex 


ag or 


— 
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ard Surface of the Earthly Globe, juſt 

ey lie naturally on the Convex Surface 
ft ce Earth: Whereas the Stars naturally 
appear to us in the Convave or inward Hhol- 
low Surface of the Heaven, but they are 
repreſented on the Heavenly Globe on the 
Surface of it. Therefore e muſt 


Convex- 
ſuppoſe our Eye to be placed in the Cen- 
tre of the Globe in order to have the Stars 
and Heavens appear to us in . Conca- 
vity and Situation 
lanets and Comets are e ty called 

by the general Name of Stars; but the 

ixed Stars differ from the Planets and the 
Comets in this, that they always keep the 
ſame Place or Diſtance with Regard to one 
mother; whereas the Planets and Comets 
ae" perpetually changing their Places and 
Diſtances with Regard to one anot her nd 
vith Regard to the fixed Stars.” © 

They differ alſo in this Reſpect, thard 
fixed Stars generally twinkle; except when 
near the Zenith or ſeen thro''a Fel | 
ad they ſhoot ſprightly Beams like the Slim, 
which is uſually given as a proof that like 
the Sun they ſhine with their own Light: 
The Planets have a mote calm Afpe like 
the Moon, and never twinkle, which is 
one Argument among many others ' that 
they derive their Light from the Sun, and 
ſhine only by Reflexion. For 


196 The fanſt Priuciplec f 
Ber. + batter Acquaintance with the 
Am ers have reduged them 
to certain Conſtellatiaus. This we have 
ſhewn. already in the.facond Section, con- 
cerning thoſe Stars that lie in the del 
SR — oy * 12 Conſtellations and 
S Hens, (viz.) Aries or the 
yu the, Bull, Gemini ox the 
Thing c. the reſſ of the Stars are diſtin- 
viſhed into the. Northern _ n 
* — meg 
The Nat horn Conſtellations. — chus 
fam, by the Antientz, Urſa Minor or 
the little Bear, in whoſe Tail is cke Pole 
Star, Urſa, Maar or the great Bear, Dram 
or the ragen, whoſe Feet are 
jolt at the, North Pole: Cebu and her 
Chair, Andromeda, che Northern Triangle, 
Perſaus xith  Meguſas Head, Awrige ot 
the Chariotcer Raatas ox the Hunter, who 
is ſometimes called” Arf7urus or the Heat 
ns Carona Bareghs ot the Northem 
Crown, Exgongh or Heroes. dar 
Fees the Mar.: Sa 6 
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| or the Bachs, — he 
—— 4 1% the Eagle, which ſome 
ky the Vultur, Serpens or the Serpent, 

ta ae ne whe: 1 
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Grography, and Aftroviomy. 1er 


To'theſe'22 Northern Contellions were 

afterwards added Antinaus at the Equator 
next! to the Eagle, Cor Caroli or King 
Chmids Heart a ſingle Star South of the 
Grants Brars Tail, and Berenices Hair, a 
few ſmall Sars South. of C Haris r Hart. 
The Soanherm- ations known to 
the Antients are Cetus the Whale, and 
the! River - Erddonue; Zepus the Hare, the 
olorious Conſtellation of 7 Orion with his 
Shield, Wins or the great Dog, Canibula 
r the litele Dog, Hydlna or a large Serpent, 
de Ship: Argo, 2 or the two handed 
up Conuus or the Raven, Centaurus or 
tbe HalE Man Half Horſe, Lupus or the 
Volf, Ara ot the Altar, Corona 
ot the Southern b per eb Notins ot 
ie Southern Fiſh. 
To: theſe 15 Dr. Halley "ry added 
* Conſtellations made up of the 
Stars toward the South Pole which 
e viſible to us in Britain, and 
icrefore I ſhall not mention them. 
Aſtronomers have framed ſome leſſer Con- 
lelat ions which are contained in the great. 
wht eee Seven Stars, and 
ne Flyades in Taurus or the Bull: CapeP 
or the Goat, 4 bright Star in the Am 
*f Aurigs ot the Charioteer: The Man: 
7 N Affes in the Crab, en indecd N 
is 
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is nothing but a bright Spot compoſed 
a Multitude of ſmall Stars: Charles s Wiz 
which are ſeven bright Stars in the Rum 
and Tail of the Great Bear, three of whid 
in the Tail reſemble the Harſes, and th 
other four c, d. b, r, a Square Cart : & 


Figure XXX. The two hindmoſt Stars i 8 
the Cart, (viz.) 6 and rare called the Puri. 
25 becauſe cher yon boi a Nn Pub 
"Beſide * there. are Gan her find © 
let Stars ſcatterd up and down in th N 
Heavens, which are not reduced to any of 
the Conſtellations; though of late Yeu pr 
Hevelius a great Aſtronomer has mak A 
Conſtellations of them which are deſcridd/iÞ;; 
* ſome modern Globes. 4 
The faxed Stars are of different Sizes, a iu 
ate divided into thoſe of the firff, ſecmi g 
1 fifth and fixth Magnitude t 
There are but a few Stars al thei jp 5 
and ſecond Magnitude, and many of the t 
haye remarkable Names given to them, di 
the Rams Head,  Aldebaran or the Bull, 
| Eye, Capella ox the Goat, the 1 Stu 
in Orion s Belt, the Lions Heart, Den 
or the Lion's Tail, Regel the Star i in Ori fr 
Left Foot, Spica Virginis, which is an EA of 
of Corn in the Virgin s Hand, Hydra's He's; 
" n Heart, the Valtur's ** ol 
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Ala Pegaſi or the Horſe's Wing, Fo: 
hant à large Star in Aquarius, the Pale 
Star in the, Little Bear's Tail, &c. ir 
Some remarkable Stars are called by 
the Name of the Conſtellation; in which 
they are, as the Great Dog, the Little 
De, L 70 or the Harp, Amed the Bear- 
Keeper, 513 
As the Giobe of che Eat Wich all the 
Lands. and Seas 4 on a Terreſtrial 
Sphere | is repreſented on Maps, ſo the 
Celeſtial Sphere with all the ed Stars is 
often N nted on u Plant heres, 
project e Plane of the Equator 
with NN 90 Keie in the Centre. And 
5 1 0 ue with ſome little Appen- 
Aue e moycable, makes an In- 
a 1 a" Nocturnal to take the 
Hour of the Night and perform many o- 
ther Aftrohomical Problems by the Staxs. 
lt is hardly, neceſſary to fay that the 
Stars are ſüppoſed to keep, their conſtant 
diurnal Revolution in twenty four Hours 
by Day as well as by Night: But the Day 
Light conceals them from our Eyes. 
The Sun in its Annual Courſe. moving 
from Weſt to Eaſt through, all the Szps 
þ the Zodiack hides all thoſe Stars from 
out, Sight 'which are near its own Light 
or Place in the Heavens; and therefore at 
C ſeveral 


this is called the N N; Which later 
Pitofophers have feund by their Tele- 
pes" to be formed by dhe üngbel 
days 3 — afl Stad. is 
we Lame Orte thit other Spdts in 
the Sky are aſcribed Wien to us 
1 — Clouds in Midnight” Dark- 
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vl | Of whe ut wad c. 
nee GH me Plants eee 
- ute never painted upon ue Globe 


Kale they hae no crrtam Nlace, tit 


dc reEity here 10 maakt tome mention 
PP BT Wen,” Ance they are Stars much ner 
#| | b 36 hi ths fad Shane des and e 


Wer en coreiof them 
1 dn chibuc wos hügv dark | 
Dodies Whieh receive dei Lighe n 2k | 
dun, and reflect it back to us. Bhey are 
led Planer from u Creek Word which 


fi duke mere, bewauſt thleylafe us 
p außing "their Plates in the Heavens both 


vin regatd to che "Thiel Stars _ with 
e another. 
The 


1. 


„ ite fil \ Principles, of .> 


The Planets are placed at very differen 
Diſtances from che Center of our World 
3 beſthe ae 

ey make their various in Af 0 
the cwelve Signs of the; Zodiac in 
rent Ferigdz a Fimo n 915 mh of 


f 9.540 2918 ibi - bog 
Saturs. ia 29 Years/ and 167 0 


2 iin 11 72 
_ Mars 4 in r 46— 
r Sun ia e eee eee 


H | : 
Mercy ini © 


in. th, ra Ee 32— 


As che Edhpric TY Orbit ar 
Annual Path of the Earth or Sun, ſo 
«each Nlanet has its proper Orbit whoſe 
Plant differs ſome few Hegrees from d 
Plane of the: Orbit of the Sun, Al, 105 
ſocde it in a right Linen Which if prod 
vouid / cutahe Suns Orbit V 
Points or Nas,t Mow the, Diltance of 
2 Planet from the Belipiick; meaſured b 
an Arch! pe x0; the, Ecliprick i 
ke Load tele ith Planer, po hetore. 
ET - To-ceprelent: this a8 1 Higure. & — 
2 imagine dg many Hoops. AS. 
Planeta a in ſcveral Hin 
and join d to the een the 
lane of the Ec lptiat, 36. Sun s or, 2 
Orbit, in different Places; for Wen 
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Geography and Aſtronomy. 97 
or Intetſections are in different Parts as 
the Eeliptict. | 

Among the ſeventt Uſes of ei 
the Barirade of à Planet, ce one very 
neceſſary in Problem XXVII.. 

The Comets were by Ariſtotle and bis 
followers ſuppoſed to be a ſort of Meteors 
or Fires formed in the Sky below the Moon 
continuing for ſome Months and then va- 
niſhing. again. But by later Aſtronomers 
they have been found to be dark Bodies 
like the Planets, moving through the 
Heavens without any Regard to the Ec/ip- 
tick but in very different Orbits, which 
are ſuppoſed to be Ovals of prodigious 
Length, and returning at various Periods 
of ſeveral ſcores or hundreds of Years. 
Though it muſt be confeſt, thoſe Parts ot 
their* Orbits which are within the Reach 
of our Sight are ſo very inconſiderable 
Parts of the Ovals they are ſaid to deſcribe, 
that it may de juſtly doubted, whether the 
Lines they deſcribe in their Motion be not 
Parabolical; or ſome more itregular Curve; 
and thus whether the Comets: themſelves 
ac not wandering: Stars that have :loſt all 
regular Revolution, and perhaps have no 
ſettled Periods) at all and. may never te- 
turn again: But Comets appear) ſo ſeldom 
y Rave ng 2 nenn geamec 
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98 . The firft Principles of . 
of theſe laſt Ages ſufficient Opportunity 
to obſerve or calculate their MOHgas with 
any abſolute Certainty. 
I.lhhus I have ſiniſhed the ſerulative Pan 
of this Diſcourſe which contains the Rugj- 
__mients or firſt. Principles e I 
is called the Sphetical Par becauſe it 
treats of the Doctriue and UJe of the Jö 
- 1 — qe therein W-*4* Part 
Geogr and given a li utvey 
of the particular Diviſions of the Eatth. 
Ihe Serund or ſpecial Part of Geogrt- 
. phy treats: muth larger of theſe particulit 
© Diviſions: of the Earth which 1 have Might 
. ty, run. over, and: chumerates not. only al 
the Kingdoms, States, and; Goycrnment: 
of the World, but alſo gives ſome Ac- 
count of their Manners, Temper, Reli 
gion, Traffick, Manufactures, Qccypations 
c. It alſo deſcribes the : vatious Town 
and Villages, the larger and leiſer Moun 
tains, Rivers, Fortfts,. the ſeveral: Prodod 
of every Country, the Birds, Beaſts, In- 
fects, Fiſhes, Plants, Herbs, the Soil, Mi 
nerals, Metals, and all Rarities of. Art and 
Nature: It relates alſa the various anticnt 
and modern Names of the Nations, Cities 
Towns, Rivers, Iflands, Gr. What 1c 
markable Ocrurrences of Battles, Vico 
88 . er e Peodighes: or 
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has happen d in every Nation, wy What ſo- 


ever Ras rendered it wanby. of . PRRlick 


There are many. Books Fon: in the 
World on this Sabjeck ; f. leſſer 
2 ſuch as Gordon's e Gram 


Che 4in's Grogr oor s 5 Sie gy 
= __ 's. Geogy 


eftifie 
Theſaurus on ele 

Gr in Folio, M 

The Second: ar Sazrial Part of Arme. 
10 is called the of the Heavens, 
ar the Sum and Planets, which will lead 
us iato the Koc ledge of a thouſand beau - 
tiful and entettaining /Txuths concerning 
the Syſtem of the World, the Various Ap- 
peatapces of the Heavenly Bodies, and the 
Rraſons of thoſe: Appearances, (., a 
more patticular and exa& Account of the 
Day and Night,:: and of the feyeral Sea- 
bub the Year, Spring; Summer, Autumn 
and Manter, of the Length and Shortneſs | 
of the Days: Why in the Wines the Sun is 
neqrer to us than it is in the Sommer, and 
hy the Winter Half year is eight Days 
ſborter than the dummer Half year: Mhence 
dome che Ealipſes of the Sun and Moon: 
Why the Moon is only eclipſed /when 


ſhe is F. 41, and che Nun only When oo | 
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| Phaſes of the Moon, as the New ot Horned 
Moon, the Half Moon, the Full, &c. Why 
the two lower Planets Mercury and Venus 
always keep near the Sun, and never move 
O far 'as two whole Signs from it: Why 
Venus is horned, halved and full as the 
Moon is: Why the three ſuperior Planen 
Mars, Jupiter and Saturn appear at al 
Diftancts from the Sun, and are fome- 
times quite oppoſite to it: Why both the 
upper and lower Planets' ſometimes arc 
ſwiſter, ſometimes ſlower: Why they feem 
ſometimes to movi directly or forward, 
ſometimes retrograde or backward, ſome- 
times are ſtationary or ſeem to ſtand till: 

Why they are ſometimes neater to the 
Earth; which is called their Perigeun, 
and *fometimes fartherꝭ from the Earth, 
vhich is called their Apogeum, and by this 
means appear greater ot leſs. Why they 
are nigher to or farther from the Sun, which 
is called their Poribelion and Apbelion; 
and in wat Part of theit Orbits this Dil. 
ference! falls out: How eit comes to pals 
that they ſeen higher in the Horizon than 
- really they are by NRefratctiun, and how 
again they ſeem lower chan they really art 
vy the Parallax, — N 130 A1 1 
IH kffis Part of Aſtronomy tis r a 

dite ert: Wc N rope of 
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2  Gegraphy and an 10 os 
potheſes/uhat. have been invented. to Solve 
or explain all theſe Appearances. of the 
Heavenly Bodies. Here the Prolemaick or 
antient Syſtem ſhould, have the firſt. Place, 
to repreſent -how the Antients placed the 
Earth in the Centre of the World, and 
ſuppoſed the Sus to move round ĩt amongſt 


the other, Planets as, it appears to the vul- 


gar Eye,; and what tedious and bungling 

Work they made by their . of 
ſolid ty ent Spheres of different Thick. 
neſſes, placed in Eccentritt Order and al. 
liſted: by their little Egicycles What infi- 
nite Embaraſſments and Diſſiculties attend 


this rude and ill adjuſted Contrivance, and | 


how impoſſible it is to ſolve all the Ap- 
pearances, of Nature by this Hypotheſis... 
Then the Modern or Copernican _ 
hould..be repteſented, which makes the 
Heaven all void, ot at leaſt filled only, with 
very fine Ethereal Matter; which: places 
the Sun inthe. Centre of our W orld with 
all the Planets whirling round it; which | 
makes the Earth a Planet, rolling 
tound its own. Axis {which is the Ai 


the Eguator) to form Day and; light. 


and alſo rolling, yearly round the Sun 
in the Eclip tick between the Orbits of 
Venus and 55705 to form Summer and Win- 

ee Scheme alſo makes the Moon a 
bi H 3 Secons 
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$4: fry Planet tölling momhbly round 
| 2 Earth; ahd carried With it in its year- 
Cathy —_ the Sun, whereby all 'the 
A '6f *Appeatarices of the Sun und 
oon An e al the Planets as Well 4; 
the Diffetentes of Day and Night, Summer 
nn 0+ are refolved and explained with 
rearcft Eule, ard Aer natural 

ane le Manner. 
Here 4lfo" ir Wende be. been what 4 
the Mobm is but a 
cauſe it i ves und tho Hart which i 
it ſelf a Plant: 8 Which move. 
—— the Jun has fur Secondary 
luntts dt Mount moving round dt, which 
ate ſwmetfmes called his Sutrulitut or Life 
Guards: Jrrarn allo his be uch Mount, 
All Wich keep their certain Periodical Re. 
Folutions: And beſtcle theſe, Saturn is in. 
Coch palſen With ia large Lr Ring: 2 1000 
Mfles Vhoſe Edges ſtand in ward to- 


s dittant from it, "Which: is the moſt 


Atfzing Appeatatice among all the het 
WE, I thele Set Plum. 
er afid Juin to- 


ik wy aUttiitible Ning 3 
e 5 Mts D 
. "yet Machkttiatictans e at ſo greit 


"at" Eractrlels in acting the 8 
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Diſtances of theſe Secondary Planets, that 
5 the No , e ae oft 


ee of the lotion 86 5 Lig oh 

wa Beams ee Be 
ee between N od 

% ain 17525 A here alſo, at. E. 


have their Revolu- 
2 — via [acts in certain Peri- 
2 05 e, as the E as in 24 Hours; 


y: ae /bul ber Boda 
pats Ark lg than our. Ea 
and conſequently: fines the. dwelling * 
425 FR n Weite 
Tabitable 1 wh 
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lt great Treatos, Nor is there wanting 
ſome Proof of this from the Scripture it 
ſelf. For when the Prophet Iſaiab tells 
us, that Go pho i the Earth created 
it not in vain, becauſe he formedit to be in- 
vabithd, Iſa. xlv. 13. He thereby inſiua- 
ates that had fach a Globe as the Earth ne- 
ver been inhabited, it had been created in 
ein. Now: the fame Neef en 
maybe apply'd o the Scher Klagen er) 
Marlds, wee of whigh gte. o much 
ger than the Barth is, che Siquatigns 
1125 . e | 
venien 
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Animal and intellectual Kind: © © 


ed by ingenious Men with great Exadtnek 
for the Uſe of Perſons learned in the Ma 


the Uſe of the unlearned World, except 
among Dr. Welles Volumes itiricled . 
thematicks for a Toung Gentleman: Vet! 


might be performed with greater Eaſe ant 
Clearueſd in a more natural Method, ant 
to much greater Perfection, if ſome Pet- 


of cqual . ene nndertak: 
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. Problems relating 
ty CAN 4. Poffrm 


10 The «fo Principles e 


venient Dwelling «for Ctcatures of ſome 


Many of theſe things have been parkitc 


thematicks, but I know nor any ſhort, plain 
and intelligible Account of them fitted fo 


perſuade my ſelf that ſome Parts of i 


ſon of peculiar Skill in theſe: Sciences ani 


"SP: 01 1. e. 
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8 Thrones is Matheratic Seienc 
are certain "Propoſitions declaring 


i SS 


tome Mathematical Truth: So a. Problin 
is a Mathematical Queſtion propoſed to be 
reſolved; or ſome Prattice to be performol 
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Cecgrenby and Afrominy. nos 
Zecauſe this Problematic Part will re- 
quire the recollection of a great many 
tungs in the former Sections, I think it 
may not be improper to give a ſhort ſum- 
muy of Definitions of the chief Subjects 
of Diſcourſe in the Doctrine 2 the am 
W arr one Wes! ett tis 
DEIN IT ION s. 
Nui ns Wy 
The Latitude of 4 lar eandhe Kant 
1 Globe, is the Biſtadce of the Zenith of 
that Place from the Equator toward the 
North or South meaſured by the * 2 
of the. Meridlan. N e 0 
85 The Elevation of the Pale is the Height 
of the Pole above the Horizon of that Place 
meaſured on the Meridian: And it is al- 
vas the. ne Nunber of DEMS: as the 
Latitude. 
The Longirade of u Place is the Diſtance 
of it toward the Eaſt or Weſt from the firſt 
n Meridian, meaſurd on the Equator. 
| The Declmation'of the Sun or any Star 
or Planet is its Diſtance from the Equa- 
ncc il tor meaſured on the Meridian. The {F 
ins Wi with Latitude on the Earthiy Globe. 
n The Right Aſcenſion of the Sun Inns 
o be Diftanice: from that Meridian that cuts the 
10d. "_ Arien meaſined* on dh ane 
ulc 26 20 ama 
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much the me wüh une en th 
The Hour of the Sup is ite Dikance from 
. — the Meridian of the Place: mes 
ſuxed on the Equator by is Megroes, far 
evely /.15.; Degrees: an the Equator Malte 
an Hour. Or. it may be rechen d ftom 
the oppoſite Meridian or Midnight. 
Note, The Right Aſteuſun decke 
either 1 in Degrees or in Hours. 
The Datu F 4 Star ot Planet i i its 
Diſtance from the Ecliptick: N. . The 
Sun ban um Daritac heranſe f goes N 
the Ecliptick. pk R041 
The Longitude of the Guis its er 
ſtom the Point Hriat 4 the E- 
cliptick Fhis is called, the Flac 
x the un for any particular Day. 
The Altitude or Haigbt of the 3 
a Star is its Diſtance from and above the 


Te Dæyreſßan of che Sun or. Sinn ö it 
Diſtance from and: below the Horison. 


The Hunt of the Sun or 2 Stat i 
i Difance from the Cardinal Points of 
Eaſt, Wal . on 
abciHarizan. Icy, {a os Is 
The Sum or Sean An er "Altitude i 
ins hitudd or Height hen tis on dhe 
Meridian or at the South. The 


WJ © which is cc by that Point of che 


Place, - So Lam III 
e df: Noth Luritude, and near 18 


Geography aud un. 16 
The Vertibal Altitude of the Sun is ux 
by ſomt Writers for its Height above - 
e Hdrizon when it 4s in the Arimuchor 
fail Circle of Baſt or Weſt. But the 
un is aid ro h Vertical at any Place when 
$in the Zchilth of that Place at Noon.” 
The Hmplud of the Sun 1s its NI. 
math 75 Diſtance from Eult br Wert 47 rr. 7 
g Or tting 

The Sun's YOON Dire is * 
25 of the Stn or Stars riſing ** ti 
ore or after fix a Clock, URL. 
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Wy — the Loneirulle und 
mY as #, Hate | ” 8 hy 
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Turn the Globe Wer till the Plice come 
ut. ugder't HEME of the brazen Meridian 
on which. res are, which is called 
Its Graduated.” e, then che Degree marked 
an the Meridian juſt over the Place ſhews 
the Laa either Notth or South: And 
t the ſame time the Degree 6f the E. 8 


dan ewe vit wae Dangirndr of woo 


appear to have 312 


es of 'Lopgirude, counting the inſt 
N Meridian 
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Meridian at Temeriſf. So Rome has 4 
Degrees N6tth/Latitude, and about 13 h 


grees of Longitude Eaſtward from Lana 
und almoſt 31 Degrees from Teneriff. 


Problem I. The Longitude or Latini 
7 enj Place being given, how to find thi 
Place-on.e Globe or Map. 
"ht only the Latitude of à Place be give 
the Place it ſelf may be eaſily found'b 
caſting your Eye Eaſtward and Weltwahi 
along that Parallel of Latitude in thatP: 
of the World where it lies, and the Pl 


if it de marked on the Globe) will ſox 
a N11 21 
If the Lenguude only were given, guik 
vour Eye along that Meridian Northwat 
or Southward, and you Will quickly ſcc it 
But if both Longitude and Latitude \ 
Aiden then the Place is immediately found 
for where the given Line o, Longitude © 
Meridian cuts the given Line of Latituk 
is the Place -xcquired; Theſe tut 
roblems alſo may be practiſed Oh, 4 Ma 
25 well n a. Globe. Wy 225 5 
Probleni III. 75 find" the). Diftance # 
a tum Places on the Earthly en 
tuo Srurs an the Heauen . 
Here let it. be noted that 4 Degr a 


e Meridian or of therEquator, or 5 at 
great 


Wa 


"7 


Geography and Aftronotay. zag 
cat Circle on the Earthly Globe is ford , 
4 Meaſure: to be 694 En liſh Miles: Ses 
Job. XII. Set. XX. Tho 8 
times count 60. Geographical Miles to 
N making them the ſame with the 
unter of a: Degree, for the Sener Eaſe 
; Computatign. . lt BTL BJ IJ 
let it be noted. alſo, that all the Da- 
t on the Meridians or Lines of Lon- 
ue on the Globe are equal, becauſe all 
ole Lines are, great Circles; but in the 
aal of Latitude, the farther: you go 
um the Equator the Circle grows les 
pd lels, and conſequently; each Degree 
lit is leſs alſo: And therefore if two diſ⸗ 
ant Places are either on the. Eg uator or 
Aye the ſame Meridian, the: 4 br of 
Song of their Diſtance on the Equa- 
u or. on the Meridian being reduced to 
likes ſhew, you their true Diſtance: But if 
eo Places are not both om the Equai 
| bet en the ſame: Meridian, you muſt 
their true Diſtance rt re following 
f 10d. ID 511 TRICE N gr 21 0 
'To perform this third Problem lay the 
Mudrant of Altitude from one Place to 

* other and that Will ew the Number 
0 Degrees of Diſtance, 'which being mul ; 
1 by 60 Geographical Miles, or by 
1 5 Milet will give the Pigs 


p ? pal, 


4 
1 * 


tro be fin Principles of 


ON you may take the Diſtance between 
| 195 two Places with a pair of Compaſſe 
and meaſute it upon the Equator, which 
ſhews the Diſtance in in Dagpeos, and then 
| reduce them to Miles. 

The of Altitudes or 2 a'Pair.o 
Compaſles in the ſame Manner will ſhey 
the Diſtance of any two Stars on the He 
Ki. Globe (is) in Degrecs, but not in 


Nee heve, that tho” theſe Method 
will find the true Diſtance of places. on the 
Globe, yet on a Map home: methods ar 
| uſeleſs; becauſe in Maps or plane Surface 
the Degrees of Longitude marked on the 
fame parallel of Latitude arc unequal, and 
fo the Degrees of Latitude — on the 
fame Meridian are often unequal. (Sec the 
XI. Lecbiam concerning Maps.) The on) 
Way therefore of meaſuring Diſtances on: 
Map is to meaſure the bes of Degrees 
on the neareſt corre Line of Lu 
gitude or Latitude, and apply that to the 
Diſtance enquired, WIGS 7 NE all is * 
bo uncertin account. 


T 22 99-T-. ©. tans. bo noe, 
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; Problem Iv: To fond 1 'the Knit Pet 
exci and. Antipodes 7 1 2 rn Bf 
1 of 9 


* * yy 8 * 1 
\ : 14 * - 
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. Bring. Londen ta.the. Meridian, obſerve 
is Latitude Norrbward; then reckon, ſa 
many Degree on the Meridian: from the 
kquatos Seuth ward, and it fhewsthe Place | 
of the Antec. 

_ Kerp Londum under the Metidian, ſer the 

Hour Index. os Pointer on the Dial at tha 
Pole to the upper 12 Which is 12 4 Clock 
1 Noon, turn the Globe about till the Ins 
dex point to 12 at Midnight, and the Place 
that will be under the ſame Degree of the 
Mcrigian where. London was ſhews whene 
the Periæci dwell. 
The Globe ſo ftanding, count the De- 
grees of Latitude from the Meridian South- 
Vard and that will ew who are * as 
Rade to Lonau m. 


problem V. Any luce . wen 3 
h all thoſe Places Hor ws 45 ſai. 


8 e's e Day with that in the wi | 


All e Places that have the Hane Longs 

tude have the fame Hour. Bring the 751 
Place therefore to the Brazen Meridian; and 
obſerve what Places arc then cxa&tly under 
the graduated Edge of that Meridian, for 
the People in thoſe Places have the fame 
Hours, aud ga Kabirotion: has the lane 
1 7 25 G Problem VL 


ca- 


— — 


— — 
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3 1 f Place be er wy 
* all thoſe Places in the 
Abe pos Yhe ſame Latitude, and 
2 have their days and br of 


the Lat 

| g Fass to the Metidian; and you 
Fre it Ee 49 Degrees North Latitude. 
Turn the Globe all round and all thoſt 
Places which paſs under the 49 Degree of 
the Meridian have the ſame Latitude with 
Paris, and the Pole is juſt as much clevarct 
above theit Horizon, vis. 49 Degrees. 


| Problem VII. . To refti the Globe '; 4 
| cording to the Latitude of any given Place 
Elevate the proper Pole {whether it h. 
Nonhor South) ſo far above the Horizon 
ig: the Latitude of the Place propoſed) 
this is dane by moving the Pole ofthe Globe 
upward from We Horizon counting by the 
Degrees of the under part of the Meridian, 
:Which begin ta be numbred from the Pole; 
ds 0 you maſt” raiſe the Pol 
5 1% Degrees above the Horizon. 
„Then while London ſtands ar the 
Meridian, the true and real Situation of it 
-is exactly repreſented or the Globe with its 
propet Horizon: For Londim is by this 
Means placed in the Zenith, or on the ver) 
a 0 of me, Globe, at 90 Degreos [Oe 
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the Horizon every Way; WY thus the 
mith is as high above ths Equator on thei 
South fide as the Pole 1 is above the Horizon 
on the North ſide. wer 
Torecnder this Repreſentidoh' of the. Si- 
mation of any Place yet more perfect, tis 
2 uſeful thing to have a ſmall "Mariners 
s at Hand with the Needle toucht 

vith a Load- Stone, to ſhew which ate the 
North e ot South Points of the real Horizon ;- 
and then as near as you can ſer tlie Brazen 
1 $ the Globe exactly North and 
"Thus the Wooden Horizon will be's per-: 
ſelt Parallel to the red! Horizon, the brazen 
Meridien to the real Meridien, the Equa- 
jor, the Ecliptick and all the '[2fſer Circles 
ud the Points on the Globe will repre- 
ſent thoſe e on . Len or in che 
W 110 Yin Dos 5 ii Woo uh. 


Problem K vie 3 


e, to find u Howr : 


fie it it in any of he ov or Lond rhe Wort. 1 
Recife the Globe for London, bring the 
7 fo the ds of the* Meridian 


| are marked; then fir 
the Index of the Dial-plate to the Hour gi- 
ven, (uppoſe four 4 Clock in the After- 
avon): this being. I SEES dg 


N. OT 


2 


Ic 


114 be first Principles of... 
bring any Places. ſucceſſively to the, 3 
dian, then the Index or Hour Pointer will 
ſhew the true Hour at the Place tequired. 
Thus when it is four a Clock in the After 
noon at London it is almoſt five at Rome, 
near ſi at Conſtantinople, tis almoſt, half an 
hour paſt nine at Night at Fort Fe. George 
in the Eaft Indies, tis near Midnight at 
Pekin in China, tis eleven a Clock in the 
Morning at . A es Noon 


ene, 0 2 4 . 111 $935 
e n. To bal the Glow fn 
the Zenit... 


After the Carney, ReAification for the 
Lamine of the Place, faſten the Edge df 
the Nut of the Quadrant of Altitude on 
the graduated ſide at the proper Degree of 
Latitude on the braten Meridian, and that 
will repreſent the Zenith of that Plaue in 
the Heavens. 

»The Quadrant of Attitude being thus 
faſtened ſerves: to meaſure the u or Stats 
Altitude abode the Horizon, the ut o 
Sthrs Azimmi, and has bren ſometimes 
uſed to thew! the; Bearing. of one Place fo 


another, as in the following Problem. T6 
15 Vari £111 03 5: $10 23:5 Jo ro3bal 71 
Problem X. Au td Places being. gi 


wen; to * * 


Jad _ other, 


mo” = A a av od .  aa_r at oa _£a>. i. 


ag from! He 


— 
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Other, i. e. at what Point of the 4 
che; one lies in reſpeſt to the other.. 

Ihe common Way whereby ſeveral Wri- 
ters have ſolved this Problem is this. Recti- 
ſie the Globe both for the Latitude and for 
the Zenith of one of thoſe Places, and 
bring that Place to the Zenith. Then 
bring the Edge of the Quadrant of Alti- 
tude to the other Place, and the End of 
the Quadrant ſhall cut the Horizon in the 
true Point of the Compaſs, and ſhew 
how the one bears to the other. So if you 
rectifie the Globe for the Latitude and Zenith 
gebe iu. Je ud lf in g e Fi. 
niſterrs in Spain; and Arzo in 

both lie in Tae Line North. Eaſt frm 
Barbadoes. GORE 

- Bur here let it be noted iht the? r 
both lie North-Eaſt. from Barbaduer, yer 
they don't lie North Eaſt of one another; 
for if you rectifie the Globe for the Latitude 
and Zenith of Cape Finiſterre you will find 

lies near Eat. North Eat from: Cape 
e os or more than Ne of the 
Compaſs, (/ 


Rente it will 101190 whit * Slot or 
Traveller who is at Barbadbes 7 every 


Mile of his Way, 
e al 1 Wan = 
af, 


ns The 2 Principles of 


o Zest he would come ſooner to the He: 
rides .or Weſtern. Heoteß Hands than to 
8 wor even to Cape Hniſterre. But 
, N that he muſt ſteer to come to 
Cape Finiſterre is near North. Eaſt and by 
af: And ifhe could ſail all the way clear 
to Af from Barbadves he muſt ſteer ſtill 
- ach. more to the Eaftward., 
VU pon this Account the beſt Writers call 
72 . that, the Ang. le. of Poſtion between rwo 
Places, hich is found by the N. of 
4 e thus. fit at the Zen of any 
Pigs, and. drawn down to the: Horizon: 
But they deſcribe the. 
Bearing from one, Place io, Ic . 
5655 gt manger, (vis) It is.1 
afs 3 toward wh ich any. ; Perm 


E 1 revel in order to arrive 
Hs 15 Plc Lube 1 WY 1 70 
e 10 nl 8 


to know rhat i 


1 


ae 25 . 
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n, .., WF ys „( ĩ ĩè ß ĩ ̃ ß] , AT. 


. Eos wm © Aer. WA. 
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two Places and their 
each other, 1 Know not howto repel" ir 
upon a flat Surface plainer than by Fig. XXI. 


A 
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If no Rhumb-Line aſs thro' thoſe Places, 
then that Rhumb-Line to Which'thoſe'two 
Places lie moſt parallel ſhews their Bear- 
Ing: Thus the Courſe” from Barbaddes to 
"Cape Finifterre . 15 N. E. and by E. or 
thereabours. 2 ange 
Ik the Learner Rag 2 Mind ro ſhe 


Reaſon why there maſt” be" ſuch à Differ- 


ence betwixr the Angle of Poſition 392 


of” Bears 


ole the 53 5 ny Points North, 


1 aut aud Weſt,” arc repreſented on 


1 Ar Letters N, S, W. E: 8 2 
ſtant Places are B Beelen C 

rre, and A Ha If the Sur- 
fie 4 'Farth were not Spticticdl,” but 
"aPtane, then the Meridians theſe Places 
would be all pärallefr; and their Angle of 


pe le 


Poſition and their Courſe of Bearing would 
be the ſame: Then as NS is the Meridian of 
dhe Place B, fo qu would be the Meridian 


'of the Place C (vis.) a ſtrait Line and pa- 


tallel to NS: Then the Line B CA wonld 


| be the Line or Rhumb'of Norrb Eat, viz.) | 
? 4 Deg, diſtant from, 1 bis would 


eee 
e Cour twee e 
_ Places Þ Þ, Cares 


the A eqgCA 
8 . Locle 


"+18 "The firſt Principle of 


*wouldbe the fame wi 1 . Angle N B A; 


and thus A Would bi bear Nb Kai 
from C and from B. 

But the Earth being of a Spherical Figute 
and the Meridians meeting in the Poles, 
the Meridian of B on the Globe being 
brought to the Zenith is NS; the Meri 
dian of C is the Curve Line NCm; and 
the Meridian of A is the Curve Line N 
Az; all which meet in N the North Pole. 
Now tho' the ſtrait Line B CA ſhews the 
Angle of Poſition between the three Places 
B, C and A, (as B ſtands on the Globe at 
the Zenith) yet the Line B C A does by no 
means make the ſame Angles, or has the 
| Same Bearing with the Curve Line NC 
(vhich is the Meridian of C) as it does with 
Ns (which is the Meridian of B :) and it 
ſtill makes more different Angles with the 
98 Line N 4 = (which is the Meridian 
o 

. it follows that all 1 Rhumb- 
Lines muſt be Curves, except. the, Eaſt and 
Weſt, and the North and South. - 
The North-Eaft Line in this place mult 
| be Bp x ſtiſl gradually inclining toward the 
ſeveral Meridians, that ſo. it may make. the 
ſame Anples with the 1918 abs (3 * and 
N 4 2 dl it it docs v N 


But 


1 —_— 0 © aa_ e W hind bod 0d Hens 


= 05 7 ow WW CO 0 . 0» eee WH we 
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by this means you ſee that to ſteer 

ravel ftill to the North-Eaſt would 
bring ou dο².]ͥ ö and x not to C and A. 
da Re alſo tllat the Courſe you muſt 
tert or travel to come to A will be repre- 
ſented by the Line Br A, which is much 

nearer the Eaſt Point. 
But this is . too lhedkdss al 


es Geography and Afronomy. 119 


painful for every, Rage to ate 1 


thoughts w with *. . i, | 
Fröblem XI. Having the Dey 1 the 
ne fink fo find. the E un's Place in 
ic 
1110 The y of the Month 10 e Cas 
lendar or the orizon, (either Old Stile or 
New, w ever is required) lay a flat 
Rule of the Day of the Month, and ov et 
Waiſt It" 6h the inner Edge of the Hori. 
zon W appear both the Sign in-which the 
Raf 1, Und the Degree of that Sign, as on 
the 100 Uf May G10 Stile, the Sun is juſt 
entering into the firſt Degree of Gemini, 
which yon may find in both, the Globes on 
the Ecliptick Circle; and there you may 
aſo compute the Longitude of the Sun 
tom the Point Arier if you please. 


e $4 
Meal l The D ay of the Minth be. 


ing given to find * Places * the Globe 


where 


110 be fin Nrinciplet af 
where -the: Sur-will be Vertical en in the 
Zenith that Dax. r DIC I6555.44 
21 ind out the Sun's Place in: the Eciy 
tict Circle bring it to che Meridian; mark 
the Degree over it; then turn the Globe 
rund. and all thoſe Places that paſs under 
that Degree will have the Sun in their 


Zenithi that Day. 443. Wies . 43 31 V2 — 


. Problem, XII. The. Do and How o 

the Day At one þ 

bat 3 Place the J 

Heur. C3 Nas 1 44 

The Sun's Place for cha Dan: a 

aht to the. Meridian, and the Degret 

* — —— 

neg the firſt place to the Meridian. - Set 

Hour Index to the given Hour; and 

turn the Globe till. the, Index come to the 

upper 1 (that is 2 at Noon) then the Place 

of the Earth that ſtands under the. obſerved 

Degree of the Meridian has 582 Sun On 
Problem NV. The Day pry 

gen to find all tbo oe Plas of the. E 

alſo where it is Daylight; Twilig 

Net., 4 3 5855 2 SH; * . 4 


Moment. in te Saurh. ates & 2% 
pr 
where the Kun i i. rife 


Si! 9807 63 Nd 
the Meridian, (which is call e 
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By the foregoing Problem find the Place 
where the Sun is Vertical at the Hour given: 
Reftific-the-Globe for the Latitude of the 
Place 3 bring that Place to the Meridian: 
Then all thoſe Places that are in the Ye 
Sei-Circle of the Horizon. have 8 . 


ie i in che Eaf Semi-Citele of che Ho> 
mon ve it ſetting. 

Thoſe in the Sourh part of the Aalen 
have it culminating, or on the Meridian, 
be. tis Noon with them. 

Thoſe on the North part of the Meridian 
have Mignight. . 8 

Thoſe Places; that ard above the Helton | 
bare the Hur above the Horizon ſo many 
Degrees the Places the MIU, are. 
Thoſe Places that are under the Hotizon 
bur wichin 18 Degrees have Twilight. e- 

And with thoſe: who are 1 than as 
Degrees tis Dark Nig be.” Aach. 


59129 0 
Problem W. 4 Plate . 


<a 
the Torrid Zone bs, thoſe D 5 Ta which 
ihe Sun-ſball be ertical N g 
Bring the Place to the Meridian; mark 
over it, which is its Lat; 
move the Globe round and obſerve thete 
two ed Points of the Ecliptick rin 
5 thro' the aforeſaid Degree; ſearch uf 


Tze firſt Principles er 


8 edc Horizon on whit Days the 
Sun paſſes: thro”- thoſe tw Y Points of the 
Eeliptick, for then the.s Sun at —· will 
bei in the "Zenithof the Plate given 
bi Problem XVI. 4 Plate being Pu 
on of the Frigid Zones (ſuppoſe the North 
find when the Sun om or 
pig appear on that Place," how 
= and how long” be ſpines content 
* i 
Suppoſe 5 Place zien be he North 
Cape of Laplund 71 Degrees of Latitude, 
Rectifie the Globe for that Place, or ele 
vate the Pole 71 . z then turn te 
Globe till the deſeen Part of the Eclih 
tick, — 0 Meridian and South Point of 
on het” together: Thus the Edi. 
po ck ie u that the n 7 5 
of Scorpio (that is about the beginn 2 
2 goes below the 5 — 
and leaves that part of Lapland. 4 
Then turn the Globe a little farther til 
the aſcending part of the Ecliptick mert 
the Meridian in the ſame South Point of 
the Horizon, and it will ſhew that about 
the beginning of Aquarius, that is, the mid 
ale of Fan the Sun begins to riſe above 
their Horizon. © Thus they are at leaſt two 
Monthis withour the Sun itt Winter.” 


* 996M 
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In 


2 


1 *? rn re 3: .5* . 
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i like manner bring the aſccndirl Eclip- 
a to meet the Meridian in the North 


point of the Horizon, there You will find 


that. the Sun begins to be bo Head above 


their Horizon toward, 1 


be pinning of 
Cemini which 15 the 'midd 


e 


if Jou, turn the Globe a little 1 Kube — 


delcending Ecliptick will 10 the Meri- 


dan and Horizon in the North at the 4e- 


of Leo or about the middle of July: 
Thus it appears that thoſe Laplanders will 
have the Sun at leaſt two Months above 
their Horizon in Summer, or two Months 
of compleat Daylight, - | 


Problem XVII. To find the Sur Deck 


uin and Right Aſcenſion am Day in 
the Lar: Kr een of Mo. 


Find out the Sun's Place for that Day, 
or the beginning of the firſt Degree of 
Gemini on the Ecliptick ; bring that Point 
of the Ecliptick to, the Meridian, and the 
Degrees numbred on the Meridian will 
ew the Sun Declination, A: 200 De- 
prees Northward. 

At the ſame time, the Place n the 
Meridian cuts the, Equator will ſhew the 
Right Aſcenſion of the Sun, or its Diſtance 
irom the Point Arzes on the Equator, (vis) 
j9 Degrees. It is marked uſually in De- 


grees 


8 "bei ging it to the Meridian. 
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grees on the Globe; if you would turn i 
into Hours, divide it 1 7 it amount; 
| to three Hours + whi 35 Minutes. 

_ =* Note, That any Stars Beeten 2nd 

N. ebe Aſcenſion are found the ſame way by 


Remember the Sun's Declination is J 
"Ways - North in our Summer half-Year fron 
che 10 of March, and Southward i in or 


Winter half Fear Fro: the A of * 


ver, Wy. 3271 12 


2 97 * 


Problem XVII. 7 fert es Globe fo 
n Sun's Place, any Day in the Tear, a 
Thus to repreſent the Face of 1 the Heavi 
for that Day. 
Bring the Sun's Place found on the Eclip 
"tick of the Globe to the Metidian 3 and 
the ſame time ſet the Hoyr: Ine r Pointt 
| 75 HE Dial to the upper” 12, that ö p 
er Note, When' the Globe: is this * reffific 
for the Latitude 'of the particular Townor 
City by Problem 7%, and for the Zenith 0 
Ar by k roblem 30, "and for. the Sun's Pla 
.#n the” Ecliptick that Day, by this Problen 
7 gu Lis then fitted to tèſdive moſt of the 
Following Problems, for then it 'moſt exadt- 
"Iy repreſents she real Fact and State of th 
Heavens for that Day. gez 


0 * 


C2. 1 SS. * a LEFT FS — 
——_—— wc er 
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e IX: The Ph n Day te 
I London) to 

2 22 5 Hour the Sun 575 or ſets, Fs 

| Difftrence, his Amplitude, the 


Day and Night. _ 
| oor fox the br and for. the 


dne Place, then bring the Sun's Phice 
down to the Eafters-part of the Hori 
nd the Inder will new the Time of 2 
ſe on the Dial, (vis. ) five 13 after 
four in the Morning. the Suns 
Place to the We 41 88 of the He rizon, 
ud the Dial'w new the Hour off AY 
1 (viz.) five Minutes before cighy,: 


| HIS 5 44 cenſinal Difference will ap- 
hear that is, how long he riſcs or ſets he- 
fore or after fix a Clock, Which is one Hour 
"2nd 1 5 Minutes. 

gell Thus alſo his Amplitude will appear in 
15 de Horizon to be almoſt 34 Degrees to the 
late : e dur 15 = Reg riſng 5 
vives Lengt , (viz.) eight 
he Hours aud 16 Minutes; 5 the Hour of 


M * doubled gives the Length 
75 if the Day, which will 2 16 Hiours want- 
= N. to Minutes, © 

= 


Pro- 


#26 n kalen of 


Problem XX. Ibe Plat and Day te 
ing given. to find the. Altjeuge f be St 
at. any. given 

.ReRify. for the e W "th 
Zenith and for the dc Place: Bring the 
Quadrane of Altitude under the Meridian 
and it will meet the Sun's Place in the 
Meridian Altitude of the Sun that Day, 
and thus ſhew how high. it is at Noon. 
Turn the Globe till the Index point to 
any other given Hour on the Dial, then 
obſerve where the Suns Place is, bring the 
Quadrant of Altitude to it, and it will 
ſhew the Sun's Altitude at that Hour: Thus 
May rom at London the Sun's Mcridiat 
Altitude will be a little above 5 87 Degrees, 
ald at aClock in the Morning: will: be43% 


: "Problem XXI. The Place and” Day k 
ing given to find. Strange hr uf che "So 
at any given Hour. 

Rectify the Globe for: ths Lithedr; the 
Zenith and the Sung Place: Then turn 
the Globe till the Index point to the Hour 
given ; thea obſerve the Sun's Place: ;bring 
the Edge of the Quadrant of Akxitude dovn 
upon it, and it will cut the Hotizon in 
the Azimuth of the Sun, or ſhewy what 
Point of the Compaſs the Sun is in. Thus 


©7177 May 


On, -tmeS> 2 > 


. Þ <6 Mea 


TT RB © 


2 trg 
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Mer) 30 at 20 Minutes paſt 9 in the 
Morn the Sun's Azimuth will be abo 

1 Morning, t ut 

" 0. Degrees, from the auth toward the 

2 thats, near South Eat and Oy 


he 11% TA63DS C3.IOP 2 . — 


- bem a The Sun's e be 

he an certain Place 

af 1 fad, 1 the Hear of foe Day, end allo 2 
"ol Azimuth, 


Redify : as g > for the Latitude, "the 
en £29574 and the Sun g Place: Turn the 
he Globe, and. 1 the e of Alti» 
ns WY the Degree 205 Altitude given on the _ 
im Cant, To the Index will ſhew the Hour 
e authe Dial; and the Quadrant of Altitude 
;: ul cut che Azimuth on the Horizon, 
\ Ss 10 in the Morning, if the Al. 

2 near 46 Degrees the Azimuth 


"hl be. oo, and the Hour 


t to ind. the 1 

« 9 280 by; That Altitude, iy ould 
e d Noon, beca 

i Altitude alters, ſo. very little = rye 


tours xogether,. ... ot bn ure . 


he i es <> ig, , DA I 16:4 $0 


is. dug. 
oft or Hit in Summer 
1 204 be lem, Hou fu 0 
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Rectify as before; then bring the 
drant to cut the Eaſt or Feſt Point of whe 
Horizon, and turn the Globe till the Sun's 
Place in the Ecliptick meet the Edge of the 
Quadrant. Thus the Quadrant will ſhew 
the Altitude, and the Index will point to 
the Hour: Thus May 100 in the Afternoon 
the Sun will be due Weft at about 56 
Minutes paſt 4; and its Altitude will be 
near 26 Degrees. This i is called the Ver. 
tical Altitude. 
Thus if the Place and Day be known, 
and either the Hour, the Azimuth or the 
Altitude be given, you * caſily find the 
other two. fy 


Problem XIV. To ; the Degree of 
the Depreſſion of the Sun below the het 
Son, or its Azimuth at any given How 
of the "Night. | 

Obſerve the Place of the Sun, ſuppoſe My 
10% in the firſt Degree of Gemini, then 
ſeek his te Place in the Ecliptick at 
half a Year's: Diſtance, (vis. the laſt Dc- 
gree of Srorpio on the 116 of November; 
this being done ſeek the Altitudes, the 
Azimuths, and the Hours juſt as you pleaſe 
fox that Day, and * will ſhew you what 
are the Sun's D . Azimuths and 
Hours on the 1 


of Ma) at Night. 
9 RN. "4 TY RY Pro- 


„ as, Eo ef e o© = = welt whoa oo + 
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Tak e e Horton it thc 
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3 74 


e 5 2 be e 

d in e Novenber we te lt AL 
be 1s Degrees of Altitude, WAN B 
br erde Ene Pele 
ens T freu ne 1i;% o e te die 


1 „ cer is Hot ap 


pop op e 


Des bel td er fr 
15 a 03 ee en en Pos A 


118 l To Gre hae 
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fy 
| „bergen the” Sul enteßothe ff 
cc Of Cancer on the 8 8 DF 
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South de: Alſo remember that he enters Ml + 
. the. firſt Degree of Capricorn the ſhorteſt Ml . 
Day in all Places of the Northern. Hemi- g 
ſphere, * 8 firſt D l ge of Cancer in 
the Southern ity. the Globe for 
the Latynde and 1 Place, and find 
[the Hour of Sun men, which doubled 
ſhews the Length of che Night: And the 
Hour of the Sun ting doubled ſhews 
eee eee 
FM 07 Jin 
| problem XXVII. The Declnation and 
Meridien Altitude of the Sum or. of oy 
Star being e. T6 Jp" the Latitude 7 
The Phage. - WH302..10 e214 (I 82. 57.1 
Mark = oj 1 Declination on 
Meridian ag it is either North or South 
from the Egustor 3 then ſlide the Meri 
dian up and down in the Notches vill the 
Foigt vf Declination be ſo far diſtant from 
the Horizon as.; is Bag given. Meridian Alti 
tude. Then is the ro e elevated to 1. L. 
titude ſought. 6 8 2 * 
. 
18 S8 *. es, 
clinat ion 20 Degrees N Nothuard, the L 


Lacs of that Place, in be Degree 


80 et Hay! 202 10 VB 110 v5 3 30 * 


8 There. rd dome few Problem 
which rel e theoSup and to the 15 


ae . 
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py Which may be performed on the Globe 
el when 15 Sun Mines, tho! not with atly 
Fest Exactneſs, yet ſufficient for De- 
"a monſttation of: the Reaſory of thern as fol- | 
or 15 HN Ii fit nee ps LY 25 
nd 10 1. 1 5111 10d 40 GR N 
Problem XXVII. De Tard is of '# 
Place being #iven, to find" the Hour of the 
Da 1 in = ummer when the Sun ſhines. 

Frame of the Globe upon à Plane 
perfectly 3 or Hotizontaly and ſer: the 
Meridian” due North and South; both 
Much are difficult to be done exactly, even 
he you have a Mariner) Compaſs by 
our Then 9 the Globe for the Latiz 
nde, and the fon Pin of the Pole will 
tt u Shadow on the Dial and ſhlew the 
ne Hour. For when the Globe is thus 
placed, the Dial Plate with the Pole in the 
Centre of it is a true Eg Dial for 
dur Simmer Huf Tear, when the Sun is 
o the North ſide of the Equator. 88 

The ſame may be alſo done in the Vin. 


— ag E238 


\ ter Half-Tear by depreſſing the North Pole 
„sword below che South Part of the Ho- 
en z is equab to the Latitude of the 
0 * for oy the Dial Plate is a pro- 
5 Dial for the Winter Half 


erz But 15 is not ſo commodiouſly 
performed, though the Reaſon of it is the 
ame as the” former. K 2 Pro- 


— 
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Problem, MAIN. Fo fipd the Furt Ali 
Bade wen t ines, © the Globe, ni 
(Set then Hinbe Horizontal ; tur 


| the Non Bolero tb San See the; Me 
ridian up and down in the Notch till the 


Axis caſt no Shadow z then the Arch of 
the Meridien besween the Pole 0 

en thens.he Kurt Alkitude. 

as we 8 5 11 
. ee 

t Fr, 
5 Der wn the Swe ſhines. : 

Let the Globe ſtand en 2 Level, and 
we Meridian due North and, South; we. 
tify. the Glabe for the Lqaityge aud for the 
Now's Pace i flick a'Needle perpendiguat 
td the duns Place on the Globe; urn the 
Gaba about" till the Needle point dirofly 
toward the Sun, and n Shade ; then 
e pr gore e De 
I procerd now to thaw: me Priview 
17 be > pr" r me Her 

Nr e 2 * 21 25 os 
15 5 Welk 
--Problens XXI W being given 
10 u what. Stars et Het On; OW 

fit; in that Place. LP 03 en 
Ref | e Globe for the Laine 
tics. it round, and obſetye that fach $45 
* dent * a 9 
577 4: 2W 
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F 
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pa and the ge 


Fee riſe. TIE 


bY; 


the A 


on w 


did 22 Afton. 0 33 
vhele Revolution; do ntver ſet ili the Plate 
given; ahd ſutk Stars as rife ot 8 
Horizon of the Globe during its whole Re- 
yolutiott, they never rift in the Place git givel, 
for are ever — 4” inhabitants thereof: 


do the little Bear, the Dragon, Cipbens, Caf? 
GEES 
a 85 


and many o the Southern 1 


1 
* 


| "Pioblcad! IAU The Pls 14 Ds 
— ch being 75 tor een the 


fo the Sri the Heavens and 
| Ul the fied Stirs # 


hx. 
der 5 ** ty Notth atid S6vth : 
Kedify it for. e or and for the 
— Pfure; then' tur rhe Globe tilt the 
points to the given Hour. Thus eve- 
y Star on the Globe wilt exactly anſwer 


ppratanice ef rhe Stats in e Heavens; 
d ydu may [ts what Stars att" fiedr or 'ots 
the Meridim, which are e or Kettig 
which are > 15 077 4 ce ron 90 
8 2 at to a 
Sek a Night the glori nttellkion 
WET: Ide at 4 


25 tte Sr be de ne 3 

juſt above bret 

af his Girdle 155 en Fe. mm 5 
| preſents 


| 
| 
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preſents the Face of the Heavens at Night, 


as Problem XVIII. does in the Day. 


_ Note, This Problem is of excellent Uk 


to find out and know the ſeveral Con- 
ſtellations, and the mare remarkable Stars 
in each Conſtcllation. * 

Here follow ſeveral Problems to find 


the Hour of t the N by the Stars. 


Problem XXXIII. Any Star on the 


Meridian being given, to. find the Hour of 
the Night. 

In — to find "what Stars are upon 
the Meridian at any Time, it is good to 
have a Meridian Line drawn i in a North 

ot South Window.; that is, a Line pointing 
exaZtly. to the North and South: Then (ct 


up, 4. broad | ſmooth. Ton per endicular 


with. its Edge on the Meridian Line; and 
fixing. your Eye. at the Edge of the Board, 
and glancing . along the plain Face of it, 


you. ill caſily obſeryc what Starz are og 


the Me rigian,. .Fither Lag A South a8 
that. Time, 


Having found w 90 — Star n the Meri 
aan. re&ify ; the hee 


Latitude, 
15 or 2 Fun e 8 Jay, then 
Ic tre of the Star W. 1 on 
e Hie eh i | the- Heayens to 8 


of the BUY We of e pa 


2 F. 4 


e 


2. . e. Loo = = © ﬆf7 © 
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the Index will ſnew the time of Night o n 
the North ſide of the Dial among the E- 4 
vening, or Midnight,” or n Morning 
Hours. ni eee 32 
Note, How to draw a Meridian Line, ſee : 
ſep. XX. Prob. XXL, He. 45 


Probloin XXIV. The Azimuth Tas 
hens Star being given, to find. the Time- 

aer Ijuſt before propoſed will p 
alily find the Azimuth of any Star. Set this 
ull flat Board perpendicular on the Win- 
dow with one End of it upon the Meridi- 
m Line drawn there, ſo as that your Eye 
may juſt ſee the Star fa the very Edge of the 
Plain of this Board; then a Ie drawn ö 
on the Window by the Foot of the Board 
vill crofs the Meridian Line in the true 
Anple of its Arimutb, or its Diſtance from 
the North or South; OO ED oy 

"Having found the Azimuth of the Stir : 
edtify the Globe for the Latifudr'and 1 
the Sun's Place as before; rectify it alſo 
for the Zenith, and bring the Quadrant of 
Altitudè to the Azimuth of the tar in che 
Hortzon; then turn the Globe till the gra” 
duated Edge of the Quadrant of 55 
cut the Centre of that Star, and the In- 
dex wilt new the Hour of the” Night up- 
on the Dial Plate. K 4 Note, 


r — rr 
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Nets, Thag if YOU have, a Mecidian Ling 
: drawn on 4. WI zm, ng by 
ſuch Methods as theſe; when the. Sun is ig 


the Meridian, ut what is its Azinnyh x 
any Timr- FE 45 Web ' & 1 


; ” TT 


-Problem XXV. The Altitide «7 
Aer 6a nab rhe; Haus gt be 


9 hog That the Altitude of the Star mul 


be founchhꝝ a Quadram or ſome, ſuch in- 
ument; 4, = fi — that if vn would 
_ hand the Hour by the: Altigude: of 2 Sta, 
You. maſt- newer choaſ 4 Star that is 00 
near the Meridian becauſe; fog. near two 
Hours 1agether, the Alfigyde: varies, ven 
Little. Sigg it is ngar the Meridian. 
ReRtify; the Globg ag before for Lotz 
kids, Ernitb. and uns 3 move the 
lebe and the Quadrant of Airingdg back 
ward or forward till the Centre of of that 
State mectoths, Dae of, e in 
tha prapet Degree of Altitudr, thenithe 
Index will; point 10 the trug Har. We, ©: 
10 Nate: eie threg tft: Problems. being 
well. uaderfibod wall fbew.you how-to 
fied ativihat-Houy any Star will, riſg or ſcc 
n Dy ef the Nea; What Stats are 97 
will de upon the North or- Sgutth Meridir 
agua aN Nur given n are ig 
AN 7 A 3 5 kid mt 


D 
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the Eaſt ox the Weſt. or on apy Roings:of 
Mimuth at any tio of the Night; and whet- 
jig een oe my ry 


DE XIX VI. To 2 2 4 uur 
udo of any Star Abo 
. 


Rat the Centro of the Quadrane of: 
utude on the proper — Bahanich, 
whether it be North ar South ; bring ite 
graduated Edge to the given Star ; then 
chat Degree on the Quadrant is hg Star's 
_— and. the Degree. cut by the Qua: 
dag on the Eoliptick is the H Cangir 
tude, Thus the Latitude of Aucturut is 31 
Degrees North: Its Longitude is 200 Des. 
grees from Ariss or 20 Degrees from Libya. 
The Latitude of Sirius ot the Deog-Srar is 
ae 40 Degrees of South Latitude, and its, 
Lopgipude; is abaut 100 Degrees from A 
Aa Degrees: from Cancer. 

To find a S Right Aſcempar- and 
Dorlinations, ſas Prehlem XVII. for it in 
dang the ſama Way as thet af tha Sum 
only obſerve this Diffitrense;, that the: mn 
changes. both: his Righe. Aſcenſion: and 
his Bevlination every Day, wheraas tha 
at Stars havg the ſame Right Adecnſiony 
3 — * Years, 


Remem- 
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Remember alſo that —— Stars al- 
ways keep the ſame Longitude and Lati-- 
tude, — Ts ſame Right Aſcenſion 
and Declination ; but the Planets are ever 
all theſe, and the Learner can know 
none of them but by ſome - Almanacks 
which are called Ephemerides, or Tables 
which are calculated on Purpoſe to ſhew 
the-Longitude and Latitude or the Place of 
the ſeveral Planets among the twelve Signs 
of the em 3 Dane in the Year. 
11:33 l II q 
"Probieit XXXVII. Tv "find the Place if | 
am Planer on the Globe : Alſo to find at 
what- Hour any Planet, e 7 
11 viſe dg or will be «fp 
2s ORG Day of the Tear. © 
ou mult firſt 5 out by ſome” Epbe. 
merir what Degree of What Sign Fupiter 
poſſeſſes that Day of that Year': Mark that 
Point on the Eeliptick either with Chalk 
or with a Pencil, or by ſticking on a little 
black Patch, and then for that Day and 
tkat Night you may perform an ny Problem 
by that Planet ih Hh. the! ſame manner 1 
yon did dy a fed Sar.” anne e 
But if you would be ey. exact Fo 
muſt not only ſeek the Planer g Place in 
the Sign for that Day, Which is its Lon. 
ginude, but you milt* ſcek its Lalitud 
Ai — 
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iſo in the Ephemeris (which indeed in the 
ſuperior Planets Jupiter, Saturn, Mars, 
ters but very WE le for whole Months 


L 
* 


n together) and thus ſet your Mark in that 
- Wl coint of Latitude, or Diſtance from its 
i uppoſed Place in the Ecliptick, Whether 
« Vocthward or Southward, and then go to 
* vork your Problem by this Mark 
f Lſhall give but one Inſtance, which will 

vfficiently direct to ſolye all others of the 


me kind that pelate to the, Planets. On -, 
de zu of April 1723 J find by an Epheme- 
mn the © 5 5_ the End of _—_—_ | 
coree of Aries, er enters the 8 
Degree of bee er (if I would be 
rery £xa) I obſerve alſo that the Latitude of - 
Jupiter that Day is 1 5 Minutes or a quarter 
„Daz — to the North: Thexe I make a 
„ mark on the Globe to ſtand for Jupiter. 
ben having rectified the Globe for the La- 
K iide and for the Sung Place, , April the 
je “ L turn the Mark which 1 made for Ju. 
1d 
m 
25 


7 K, 


ſiter to th Eaſtern, Edge of the Horizon. 
5 1 find Yup iter will riſe near the uib 
ae paſt one in the Morning: 

150 wil come to the Meridian at a very lite 
i, ſt fye; He will ſet near the South 
0 nine in the Morning. n in 

17 4 I e me. Globe, 2 the, 

his che, ern being 


* e of tlie ocher Plane 
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bereught don 46 the Horton, wilt teil 
yot- Whar id this: And and whit kit 
8 Ben Holle of the Matt 
ol 'Or his nennt of einwrh bein gre 
pon may find Vit tis 4 Clock. 
© Bp: this NMems you may find the How 
when the Aon will tift-and' fer, togerber 
with Hee der the elne of her com 
| ty th& Mehdi. Put ler it be noted 
te Men change hey Place in the 
(6-(wifly" that fie moves thre 1 
Degrees of one Sign every Duy, arid there. 
He of he find the precife Hour and 
nate oxthing, 
| 1 0 e 1 


Ke you, Which charge their Pages ah 
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. 90 eee Gr <2: 
Plkce: the Sim ir DerticuF at that r of 
te Day! Fring that Mace to the Pblt of 

vertical Point” of the Wooden Horizon, 
that is \r4#9fe che Globe fer the! Eurim 
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BN Je op Were this W's 


i Chord, a Tangent and a Line, and bo 


other Treatiſe of A CGograyly 
and it is'preſinined — knows wh 


to make and to meaſure an Angle eith 
AD. 0 of Chinks 955 Smet 0 
Tangenten, 2 -pratiſe the Problent 
of Section; tho a ve Might Knov 
mo theſe things is fi cient for 1 thi 
3 DUE BA Er on ner od 1 
* ſe. feveral: of the 660wivy T1 
e depend aye A the Haut, "a 
Azimuth of the Sun, ain order to Odtan 
__ xefometinics uſa Px s "Nees 
perpendicularly d an tf or Ho 
Frontal Plane ; therefore e Pri ( 
| ie mall be thus (b 
F en e Pom it 1H eee 


*Probletn E. How' #6 Ned pd 
Aen. lane, ef, raiſe ap endi- 
wer in order 70 2 


18 — = 


A 
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thing fixed or ſet up to ca 
Ie * Ti 4 a 
. 10 erben wüd, is dy havin 
ae, and while one 
2 of it is laid flat to the Plane, the BN: 
other Edpe- bf; it ſtanding up will ber a 
1 — 4 Noedle, or Style is fixed * ö 
perpendicularly, df it be applyd to 
the fide of the Needle. N, 
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Note, If you haye A 554 55 7 155 
of 2. or any hard W 


og fi 45 <ight kobe $long,. one 19915 = 


or..three quarters 
Ti a ina and Plummet banging 
he End of one Leg, down coward te Pac 
whcte the other . 
Il, it will be. of, 
jou how to ere 70505 
ala; but it wi [allo 0 
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dow; at that Seaſon be very, ſhort all the 
niddle Hours of the Day. From the tip 
of the Style to the tip of the Shadow 
bould never be above fix Inches diſtance. 

Alter all, If you have frequent Occaſion 
for. a ; perpendicular Style to obſerve a Sha- 
dow, by it, I know nothing caſier t to 
xt à final Priſm of Wood, or. Wory, or 
ther of Braſs, ſuch as is deſcribed Eig. XVII. 
Let the Baſe be a right angled Triangle 
ABC: The Line B C. an Inch: A B two 
laches : And ler. the Heig ht. of the Priſm, 
ws.) AD or CE * — Inches (or near 
four Inches if you pleaſe). By this means you 
obtain three perpendicular. Stylesof different 
lengths, according as you want the Shadow 
tobe either longer or e hs Summer or 
in Winter. K 10 65% 

If you. ſet it upon the Sau vere fide ABD 
O,. Jour perpendicular Style l. be B C 
* OE; then C is the tip of the Style and 
Imatks the Point on the 73 — If you ſet 
it on the Square [46 C as: it ſtands i in 
the Figure, then A B, 5 0 is your per- 
pendicular Style. y Or if ou, ſet it on its 
Tri * AB C, then either A D, 


E wil! be youg e hen 


Syle. 
This ünle 1440 Priſm. has theſe great 
Advantages! hs * That you can ſet it 


vp 


1 46 . The fir Principles FR 
pin a moment on a perfectly ſmooth plant, 
2d von ate ure ir is perpendicular to the 
Plane, and then if you require it to ftand 
there any time; ant it mould 8 to de 
rived; if you have bur fr d ald marked 
n plnee by: rhe {> op a the Plane, ant 
temember which Edge 6 ng r the 
Sls, — eat in the fame Po- 
. 1 uit 2 "pF; 
2 No- wr. 889 3 WI 2 9 2 r 
- Problem How to take the” Afi 
fthe Sen zy A Nerdx fr e bx Horizon 
Se or any Selk. 
all *thefe Pi be ſure that 0 
t be truly Lebel or Hitontul, 
cannot welt kriow' withdit ſome ſuck, 
as I have deſcribed befote Fig. 
NV. which ſerves inſtead of a Level. 
Lou muſt e or Squtre 
not only to one part but to e wy yr of 
the Plane, eden He ite 
the Shadow will fall, 10 he Lit de fe 
ciſely -Horizom al or Level: For à ver 
Imall Variation frotn the Level will cat 
a great Difference in'the I and in dhe 
Point of Shadow z and upon this Atcount 
there art few Window Stobls of ably 
E by the Fommon. Work 
of Carpenrets ſufficiently vel for a ju 


port wang * N 4 


1 . 
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ra your perpendiculat Style E. $; 2⁸ in 
Fig. XVIII. obſerve the Pein of Sh: 
Caſt fromthe tip of thę Style 8 Draw P: 
C: Then take the He 1 1 "of the stile FS 
in your. Compalſles3. etpendicularly. 
an Ci draw the Lig 88 C on the Plane, 
ad the Angle C is che uns Alt og (Way 
z5 Degeces. z NON 
Here it is evident that if you. "Gur ppoſe GC 
the Cen ge EPro be rhe Radius, Affen 
Sb 4 82 4 1 Der 


TIE: Suge Co the 


he Centte, 
and fopy wa SPtobe the Radius of a Circle. 
CP* The 17 of the Claltitade of the: 


it meal 
” Bur if TOES 


5 6 P 175 Degrees; for tis that Tan 
9 5 weakurcs. the Angle: dt Oy 
In, 734] 42. 


ence KI il follow. rhet 70 you fit 
10 eular Needle, Pointer or Style, on 


ie 


þ 

. 

1 

h 

1. 

8 

re 

. 1 
8 Horizontal Plane, and divide a Line, # P. 
Jl [4 according to the Scale of Tangents, 
4 Whole Kadi ius ſhall be .P S,, Peglanting: at 
he 

m 

uſt 

Fix 


P toward C and make this Ling of 9 
rents f mo veable round the Centre P, the 


Shadow br the Style will ew you the Clebi, 
tude of the Faw at arty time on that ohe. 
able Scale o Tangents. Fad ite 

Or if dhe Scale df Tingents P- 8 n 1 
Nided! on the i! 2 eable Mk 
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it elf, and you deſcribe Concentric Circles 
on the Centre P thro every Degree of that 
Scale, the Shadow of the tip of the Styl 
will ſhew the Coaltitude among thoſe Cir- 
cles; for they will exactly repreſent the Pe 
| rallels of Altitude in the Heayens. . 

"Note, This is deſcribed thus particular 
rather for Demonſtration than Uſe, becauſt 
when the Sun is low the Shadow 5 C vill 
I extended many Feet or Yards. | 


Problem II. To take the Albin 6 th 
Im by a Style on a tage or upright 


V $5 HEE 
a an SA! B per; pendicular 1, a fla 
Bond: as Fig. Raiſe your Tear exact 


the Shadow of the Style A Az be ci 
downward direftly perpendicular from the 
Centre A in theTine A AQ. 1 take the 
gth of the St le A B in your Compaſſe, 
ks? it on the Board at right Angles to thc 
Line of Shadow, from A to B: raw thc 
{HER 3 and che Angle A D Bhall be the 
16 altitude, - . (or Zenith Diſtance v 

s. ſometimes called). (bis) 55 Degree: 
The Tangent of which is A . 70 the Rv 
DA, and the Angle ABD (which 
the Complement of i " or 359 ſhall. be the 
. Sun's, Altitude; the 1 1981 of which 5 
A D to the Radius B 5 tm Or 


* 1 * 
1 


Reo 32 — EEE 
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Or to make this more evident, draw the 
obſcure Line D O parallel to A B. f. e. 
Horizontal, and the Angle BD O will plain 
ly appear to be the Angle of the Sun's Alti- 
tage 35 Degrees. 

Hence it will follow that if the Line A D 
be prolonged to Q and divided according 
to the Degrees of a Scale of Tangents, this 
Board or Inſtrument will be always ready 
to ſhew the Sun's Altitude on that Scale, 
by the Shadow of the Style A B turn'd di- 
rectly to the Sun, when the Board is held 
up and made to ſtand ee to the 
Horizon. 

N. B. This is the F oundation of thoſe 
Dials which are made on Moveable Columns 
ot on Walking Canes, which ſhew the Hour 
of the Day by the different Altitudes of the d 
Sun i in 185 various Seaſons of the Year: | 

Note, There are ſeveral other Ways t to 
find the Altitude of the Sun by a moveable 
or immoveable upright Plane, and a per- 
pendicular Style Ae on it. But none of 
theſe, Ways of taking an Altitude by the 


Point or End of the Shadow are the moſt 


commodious and exact for common Uſe: 


Thave, chicfly mentioned them to lead the 


Learner. into a more familiar and; crfe&t 
Acquaintance with the Nature and afon % 
of en, Opctations, o 


5 * 
3 . Þ 
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H no regulat hiſtrument be at Hand to 
take the Juν Alkituae, 1 prefer? no follow: 
jag Method obe uny dthers? 
Wund ING 2745 an 0 
Problem IV. Tg find the. day or- In 
Star's Altirutte by ' a plain Board, Thread 
and Plummer.” 45 4) n an 
Take à ſmothꝭ flat Bord 38 n opt 
which is at teaſt 8' or d Inchics broad & 
very Way, ſee Fig. XX. Mark two Pointy 
dm it a8 4 at leaſt at ſeven br eight Inche 
Aiſtamce, ahd draw that Line: Fix a very 
ſhore. Pin at c perpendicular Which may 
be done ſufficiently true by gueſs,” 
a: Thread and Plammet on iO Hold up 
the Edge of the Beard to the Sum kill the 
Shadow of the Na be caſt alt along the 
Linc r. Obſerve Where the Tread fills; 
mac n Point im us dt dy draw the Line 
tho, atſd the Arte nts s the 


Comple- 
nr uf ae Sus e Or you mar 


draw the whole” 4 bv e and then 
the Knge ers 82607 Altitude Now 
iihe eh de be meuſured by u Line of 
Chords eu find aue Number e Degrees. 
ve The the Degrees of Altitude muſt 
aways de dennen men that ſide of the 
2 held - next to- 46 Sun 
Poon 3 Ebi ibis i 


TY i - 35 


br | Note 
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Geography. and Afrondiy. 211 
Note farther, That the uus Aliud, 
ſnould ſcarce ever be taken within half 
an Hour of Noon for any ether Purpoſat 
beſide the finding of the Meridien Altitude; 
becauſe for an Hout totether the Ahitude 
then increaſes ox deertaſes ſo very little. 

Take Notice alſo that when the Sun is- 
gear the Horizon it appears higher than 
really. it is by xeaſon of the Nefractim or 
breaking of its Rays in paſſing through a 
larger: Spacs of Atmoſphere or thicker Air, 
When the Sun is ane: Degree high-irs:Re- 
freftion cauſes it to appear near half a Pe. 
gree- higher than it is. At two Degrees 
high the Refrat#ion is: 20 Minutes at thiree 
Degrees the Refraction is-15 Minutes, at 
hve Degrees the Refraction is 10 Minutes; 
it lo Degrees the Refraction is five 2Mi+ 
nutes. Nau muſt therefore: allow: propor: 
tionably by deducting ſo: much from the 
ent Altitude hen you make an Ob- 
ervation ncar Sun-riſe or Sun ſet. 
Vote again, That the heavier yout Num- 
met is the more Ready it will hang. ak = 
make the Obſervation mort exact. 29100 
If you pleaſe you may draw: the whole 
Quadrant, on the Board andi ſtick id 
Pur at the Centre: before vou mae 'your 
Obſervation, which indeed is the moſi pro · 
par bf. 12 his wa 
Wel! L 4 


r 


"45 
— 


. rsa a 0 


> 2. 
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152 he n Principles of 
Jou may find the Altitude of the Moon 
the ſame way. And the Altitude of any 
Star may be found by the ſame Board, if 
you ſtick in another very ſhort Pin per- 
pendicular at 4, and fixing your Eye at 5 
bring both the Pins 4 and c jaſt over the 
Star; then the Thread will hang (ſuppoſe) 
on the Point in the Arch, and ſhew the 
mo or — ry ery rp be doe. 
10-30% nent 54 , 297 Rt 

Problem V. o "the Meridia 
Attitude of the dim or its at Noon 
And by the lame Method v0 1 
Meridian Altitade. eue. 
F you know exactly . Nom, 
take the Altitude of the Stn by any In- 
ſtrument within a Minute or two of that 
time, and that is the Meridian Altitude; 
fortwo or threc Minutes at Noon make 
no fenſible Differenc-Gmmqmq. 
But if you have no Clock or Dial ot 
any thing of that kind whoſe truth you 
Can rely om then a little Noon ob- 
ſervei and ſet down che Altitude every four 
or five Minutes till you find it begins to 
gr little leſs, then review your Obſcr- 
wibns, and the greateſt 1 was due 
wee: Meredeant Althtude, e. 
Fon: may by the ſame Method find: the 
5 Altitude bf any Star above the 
28 Horizon, 


* 
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Geography and Aftronomy. 153 
Horizon, if you make ſeveral Obſervations 
when the Star is coming near to =_ 1 
or South __ of the preg b 


problem VI. How 40: find out the De. 
clmation of the Sun, 5 J e 
boum Star. 

If you know the Latitude 
where you are, with the Meri 


Altitude 


of the Sun any Day in the Year, or if you 
iE you 


know the Sun's Place in the Eci 
may find the Declinatien of the un there- 
by Geometrieally as ſhall) be ſhewn aſtet- 
15 But if theſe are not known;.. then 
in otder to other Aſtronomical: Operations, 


the Sun's Declination calculated exactly 
to every Minute of a Degree for every 


Day in the Vear, Which id, the delt v 


— it may be had. ir ane 


There are alſo Tables of Declinationef | 


ſeveral of the moſt noted Stars. Theſe 
are always. at the ſame Diſtance from the 


Equator, and their Declination never lod 


_ as the hang does. arts. 
But 


f the Place 


you 'muſt- ſeek the Declination of the-Sun 
for that Day, either by: the Globe on. the = 
brazen Meridian; or in a Scale of the Sun's ' 
Declimation, which is draun on artificial 
Quadrants, or other Mathematical Iaſtru- 
ments; or it may be found in Tables f 


| 


154 . 2 dusche of 
Declinajion of the. Sun, not only changes 
every. Day, in, the Year, but it differs alſo 
ſome few Minutes, in the next Year from 
BE Year foregoing, even on the | ſame 
Day. Ke) Month ;\This Difference ariſes 
rom the Sun's not Fnilhing his . Annual 
tin exactly at the End, of the laſt 
ay of the Year : For there are near fit 
odd Hours above, 364 Days which com- 


plest the Sun's Revalutionin the, Ecliptich: 
aud 24 Hour avd ak eee this ariſes to nec 
Tear. 9 1 

When ae — 2 the Pechna- 

in Lins of. the, c Tables, which are 
ar four Years, {ues for the 
Leop-Jear, aud three Mears after ir, if 


4 de <xceediog exact to a. Mi 
on 8 . 08 gut os che awe 


4 n , . : 
FED RW : Sun; 


eee e 


n rg 


ER 1 1 . 
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2 and Aftronomy. 'T L 5 
zun ; which though not perfectly exact 
ind true for cvery Vear, or it is ſuffict- 
ently accurate for our preſent W 
uy it o differs 10 Minutes. * 2 


Problem vn. 75 . the Latituds p 
% Plate by the Meridian Altitude" and 
2 of the ln any Day in the 

8 41 102 

- The Way to find the Latitude of an r 
Racer (f. e. the Diſtance of the Zenith 
from the Equator) by the Meridian Altitude 
of the Sun, is firſt to feck irs Colatitude, 
dt the Elevation of the Equator above the 
3 Suppole the' Day given be the 
12¹ 7 2 
1 . de done by looking back to 

or IV. Firſt, Draw tlie Line 
HO for ede on, aud frotn the Cen⸗ 
tre C "Hike 1 Perpendichlar C2 to 
leut the Zenith. Make the Semichcle 
HZ O, for the Meridian: Then lippoſe 
the "Meridian Altitude of the Sun ar, the 
Summer Solftite 'be' 62 Degrees, | 
Uſe of your* Compaſſes afid à Scale 
Words fet up 62 from H to 8. 92 $i 
Declinativn of the San. that Da "how 
232 orttrward ſet 225 
downward; att it will find the 8 * 
and the : Ar HE is the Altitude "bf the 

Equator 


„„ 1 >»*%Rt /n??* 5” > (3 ww Gf 1 Te 
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Eq ator - above the Horizon, or the Cola. 
7 (viz) 38x Degrees, thence. you find 
the Latitude is E Z or 314 Degrees which 
3 A Quadrant. Then if you dray 
the Line E Cl it will repreſent the Equa. 


| zor in that Scheme. 


a ppoſe you take the Meridian Altitude 


* e Fun on either of the Equinoctial 
Days, ( (ux. ) in March or September, and 
you find it to be s Degrees: Set up 38: 
from H to E, then the Sun having no 
E Meridian Altitude its ſelf 
— — 


vou the Height of the Equator + 
the, Horizon, which is the Comple 
mente, the: Latitude. 

Suppoſe the e, Altitude of the Su 
at the ſhorteſt Day be 15 Degrees; ſet up 
| 15 from H, to; V: Then the Suns Decl. 


2 8 239 Degrees Sonth ward 5; there- 


fore ſet 234 from Vupward, and it finds the 
Point E: And the Arch H E is the Com- 
ment of the. Latitude as before, (ons) 
38% _ By gig; 
For all theſe Pratice * chief. Rule i 
1s. In the Summer Half. Vear ſet your 
Declination dorwmward from the Poi 
the pg Altitude, and it will find the 
geht. .above the Horizon. In 


V inter ſet —— bk up from 


| . of) the Meridian Alkiruds, 900 


* ED 
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Seogrophy and Atronomy. 157 
it will ſhew' you the Height of the 'Ehue- 
jor. The Reaſon of it is oft. evident in 


dhe third and fourth Figures. 1 


It may be proper in this Place: to 185 
collect what 1 have already demonſſrated 
in Section V. Figure IV, that the Latitude 
of any Place (that is, the Diſtance of its 
Zenith from the Equator) NS E is equal 
to the Elevation of the Pole PO above 
the Horizon. Thereby it appears that the 
Elevation of the Equator above the Hoxi- 
zon of that Place on one fide as E H (Which 
is the Complement of the Latitude) is 
= to the Complememt of the Pole r 


Elevation on t other ſide as Z P. IF thete- 


fore the Latitude (ſuppoſe of Lonuon) 
be EZ or PO 51+; the Cletus P'Z or 
HE will be 3 84, for it muſt compleat 4 Qua- | 
drant' or 50 Degrees; aud therefore Wyo 
ſet the Point P 514 Degrees above O on 
the other ſide- of the Horizon, and draw 
the Line PC, you have the Axis of rhe 
World repreſented, or the North Pole in 
its proper Elevation: for London, and ſtand- 
ing (as it ought) at right Angles with che 
Equator E C. 3 8 0 
I have repreſented the Solution SY this 
ſixth Problem in a Geometriral mami to 
ſhew the Reaſon of this Practice] biit'this 
"Ow of finding the the Latitude ) the 


ie | Meridian 


Meridian Altitude i is — 2 caſier perforn — 
ed Arithmetically thus. 3 f PLETE. 4 
In the Winter Half Year gad the Dis lit 
clination to the Meridian "Hiribude,” and it i . 
you rhe. Colarirade.” 1 
In che Summer Half-Vear fudſiract the br 
Sun's vg from the Meridien 4 the 
mud, and it gives the "Colarieudte. ſr: 


a 1 L eue. een 
1 yr” ZL LI p. 5 in . 
n 


70 ee, 8 — 


| ISO). $4.4" — 9 — Jy 1 
deem HE — in 

a . ON wg e 
| el * . , 
We Wir . wet 

de 

. Sun's Declin. EV 2 Is 


eh 7 r 
ak  Colatitade HE — . TR * - 
8 \ 03 8,4 *. F — 


er if 50m Sab the 2 44 
= Zenith or 90, you find the Lau- 


as, f FEE Ad; „ 4.5 Lt "57395 41 3 3 3-1 


-1' \Lentth © 25 e., 


Salat, HELL E 
* 7x81 ** KIN 3% + WOES IC — 7 , 
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Geography men 159 
problem vm. To fd the Menidien.th,. 
„ade of the Sun any. Day ef bei Tear, 
it the Latitude being given. „ ea 
This is but the Converſe of the former 

« roblem and therefore is to be performed 
de contrary Way, 2 in Wintec. ub. 
tac the Dechination. V E from 
wiial Altitude or Colatitude H E, and 
the Remainder is HV the Aude alt. 
tude. © „„ N 

In Summes add the Derinanten E 8 © 
the Equinottial Altitude, or Colatitude 
HE, and it gives. rn 
HS. n 

mne Meridian Attitude at be Equi- 
«97 2 9 the. ee as 
247 ore. = : 1 4 


* 
4 CY 


ba 


* 


25K —¼ . / "7 BYY > 4 


- MW Probiem N. 1 the Weges 
ite San, ir Meridian Altitude and the 
Latitude being given. 

K* 1% hardly nereſſary to dende Une 
Ptaſtice to thoſe who have perfectiy lame” 
the two — Prom. 
che. Colatirade HE Sour the 
Meridian Altitude in Summer HS, and the 


Memainder is N Declina- 
tos ES. t 5142 os „ TY 


” 
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- SubſtrafF the Meridian Altitude in Vin- 
ler HV from the Colatitude H E, and the 

Remainder is che S Winter Decline 
1 7 E V. 

Or in ſhort, if e Meridian Altitude 
| Abd Colatitude be given, ſubſtract the leſs 
from "the greater, and the Remainder 1 is 
r Sm Veclination. W 

Problem X. To fad the FOES 
Plate by the Meridian Altitude of a 15 
when tis on the South' Meridian. 
Find the Declination of that Star in fink 
Table or. Scale of the Star's Declination. 
If it has Declination Northward, (as the 
Sun has in Summer) ſubſtract the Decl. 
nation from the Meridian Altitude, andi 
gives you the Colatitude. 

If the Star's Declination' be Southwar 
(as the Sun's is in Winter) add its Decli 
nation to its Meridian a and it 148 
you the Colatitude. 

Nute, When I ſpeak of North 20 South 
ward: in relation to Winter and Summer, 
in many of theſe Problems, I mean in 
Northern Latirades ſuch as ours is in Bn 
train.. 8 254% 

When the Star * on oh North Meri 
dier ſee how to find the Latitude by it in 
T'roblem XXIII. 

Problem 
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oblem. 2 7 what S. i the 
ater EL 125 e les. War 72 


wich the veg Canary by the Methods 
befoce propoſed, . the Longitude of a 
Place (Which is t "Ee % any t 

BY Plates from each wer aſtwarg or Wh 
M F783 "AT kae Sage by 
47 the; Sum Of. . becat 1 05 eV always, 
oer moving 


q 
rug jo Pe 
Fete, ore f A. is uſua 
is es by. 11 iſtance « on Farti 


the * 9185 2 

cli i deferive * 
11 Se gr Ki 105 "RE 3; the 
Na on the F 54 oft 5 550 


nd WY made on Purpgſe, a WEE 
cli Fa JIG 1 0 We mber . 75 of its R Revo - 
„ TORS, 85 55 


+ all 4 a Ker fy 
th hr, with a Fa ms 10 . 4 
ct e eng: much th 70 e 
;1 Varth or South, 3 
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ward and Seutbeard) may be determined 
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. ſervation of the Moment when the Eclipſes 
F the Moon begin or end, made by Ma. 
thematicians at thoſe diſtant Places: And 
thus by the Difference of Time in thoſe 
Eclipſes they compute the Diſtance of Place. 
This Invention is ſtill further improved 
by Obſervations of the Eclipſes of the 
four Moons or little ſecondary Planet, 
which roll round the Planet Jupiter as our 
Moon does round our Earth: By theſe 
Means the ſuppoſed Diſtances of ſome 
Places in the ap and Weſt-Indies have 
been alter d, and the Miſtakes of ſeveral hun. 
dred Miles correctdſecmqFwe. 
The Sailors meaſure it at Sea by the Ly, 
which is a piece of Board faſtned to a long 
Line which they caſt out of the Ship while 
a Minute or Half Minute Glaſs begins to 
run: Then drawing in the Lag, they cc 
how far the Ship has ſailed in 4 Minute; 
and ſuppoſing the Circumſtances of the 
Wind and Water to be the ſame, they 
compute thereby how far they have fail 
in ſome Hours. But this being a very un- 
certain Way of reckoning becauſe of the 
continual Changes either of the Strength or 
Point of the Wind, or Current of the Water, 
they are often liable to Miſtakes. There 
fore it has been the famous and ſolicitous 
Enquiry of theſe laſt Ages how to find 
* 1 ö 2 Dk out 
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dut and aſcertain Longitude at Sea; and 
there is ſo vaſt a Reward as twenty 


thouſand Pounds offered by the Parliament 


of Great-Britain to any Man who- ſhall 
invent a' Method for it, which ſhall be 
plain, eaſy and practicable at Sea. 


Problem. XII. To find the Value of 's 
D ee of a greater Circle upon the Earth, 
ow much 5 contains in Engliſh Meaſure. 


Here let it be noted, that one Degree of a 


greater Circle on the Earth anſwers to one 


Degree of a greater Circle in the Heavens. 


t is true the heavenly Circles are incompa- 
ribly larger than the Circumference of the 
Earth ; and they are alſo larger than each 
other according to the diffcrent Diſtances 
of the: Planets and Stars; yet every Circle 
(whether greater or leſſer) is divided into 
360 Degrees, and therefore tho' Circles 
differ never ſo much in Magnitude, yet, 
when they are ſuppos d to be concentrical, 
eyery ſingle Degree of each Circle is cor- 
reſpondent to a e Deren of all the 
other Circles. 


Now that a Degree of the Aris clus 
anſwers to a Degree on the Earth is very, 


erident ; for if we fail: or travel one De- 
ace Northward or Southward on the ſame 


3 we ſhall find by the Sun ot the 
M 2 fixed 


# 


| 
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fixed Stars that our Zenith is juſt a Degreo | 
altered, our Latitude is changed one De- 
gree, and our Pole is one Degree more or 
lefs elevated, (vig.) more elevated if we 
go toward the North, and leſs elevated if 
we go toward the South. Buy ſuch Experi- 
ments as theſe Philoſophers infer that the 
Earth is a Globe and not a plane Surface. 
. Wherefore to find the Value of 4 De 
res on a greater Circle of the Earth, you 
mult travel directly in the ſame 'Meridian, 
meaſuring your Miles all the Way, till 
your Latitude be alter d one Degree ; and 
then (if you have been exact in your Mea. 
ſare) you will find that you have travelld 
about 70 Eugliſß Miles; tho Geographer: 
often * x aphigal Mikes to a 
Degree for roater Eat C in oral ay 
I have ſaid b eforc. * ? 


Problem XIII Ts 7 theCi erence, 
| rents of the Barth. 

Having found the Vas 6 of one „Bere 
to be 70 Miles, multiply that by 360, and i 
produces 25200 Miles = $a Cirowefer- 

| ence. 1 
: The Diameter | is in proportion ta the 
| Cireumference as 113 to 355, or as 50 to 


157, or in more N 2 Account 
as 


ef ©. = Med a@% tec. 


41 Iv uDUN 
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a8 7 is to 22, which will make the Diame- 
ter of the Earth tb be about 8000 Miles. 
. Multiply the Circumference by the Dia- 
meter and that Product ſhall be the Sguare- 
Feet, Furlongs, Miles, &c. of the Surface. 

Multiply the Surface by the fixth part of 
the Diameter and that will give the ſolid 
Content. _ 

Note, That Geographers differ a little 
in the Computation of theſe Meafures be- 
cauſe they differ in the Meaſure of a ſingle 
Degree: And that is becauſe of the Crook- 
edneſs and Inequality of any Road that you 
cart travel for 70 Miles together: The juſt- 
eſt Meaſurers have made 694 Miles goto a 
N or the round e of 70 Miles. 


Problem XIV. To find the Vaiat of 4 De. 
er of a leſſer Circle on the EBurth, i. e. the 
alue of a Degres of Longitude on the leſſer 
Paraliels of Latitude. 
1 tave mentioned it befbre under the 


IIIa Peas. of the 1 9 Sect. that all the De- 


grees marked on the Equator, or on any of 


the Meridiaits are 70 Miles, ban all 


thoſe Lines are Great Circles; yet in the 
Parallels of Latitude, the further you go 
from the Equator, the Circle grows leſs and 
lefs, and conſequentiy each Degree of it 


muſt be leſs alſo; and for this Reafon the 


og = 20 
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whole Circle of 360 Degrees near the Pole 


will not make above 360 Miles; and as you 
approach ſtill nearer to the Pole, it will 
not make ſo many Furlongs or Feet. 
To find therefore the true Value of a De- 
gree ſuppoſe in the Parallel of Latitude o 
London 51+ Degrees, uſe this Meth 
Make a ftrait Line A B to repreſent one 
Degree in the Equator, divide it into 60 
Ge aphical Miles, or into 70 Engliſh 
Miles, all equal: Set the Foot of your 


| Compaſſes | in A, deſcribe an Arch from B 


to C of 51 Degrees, then from the Point 


C let fall: a „ f v to D, mou AD: 


is the Meaſure of a ee of Longitude 
in"'the\ Parallel of N vis) 8 
+5 Miles. 

The Demonſtration of it may thus be 
explained. Prolong the Arc BCiand com- 
pleat the Quadrant E AB. Then E ſhall 
repreſent the North Pole: E A the North. 
ern Half of the Axis of the World, AB 
the Semidiameter at the Equator, and N C 
the Semidiameter of the Parallel of Lati- 
tude for London. Then Arithmericalh, 
if the Line A B (ſuppoſe 10000) allow 70 
Miles for a Degree, what will NC allow! 
Anſwer 2k: 171 CET Ont 4p 
Or Jenaer ral A A'B:is- the 


* Sine of tn NC. is the 


Sine 


2 — 


n 


* 
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Sine of the Colatitude 3 89%, Then ſay, As 
ABor the Sine of 900 is to 20 Miles, ſo 
is N Cor AD the Sine of 3 80 to 432 

Note, This Diagram or Figure will ſhew.. 
the value of a Degree of Longitude in any 
Parallel: of Latitude, if from every Degree 
in the Arc ECB a Perpendicular; were 
drawn to the Line A833. 

Having ſhewn in former dn ho- 
to take the Meridian Altitude of the. Sun, 
and thereby to find the Latitude of any! 
Place on the Earth, I think it, may 
be proper now to {hew, how to project 
the Sphere: for any Latitude upon the 
Plane of the Meridian, and repreſent it in 
trait Lines, which is called the Analem 
na: Becauſe the Erection of this Scheme 
land ſometimes of a little Part of it) will 
ſolve: a variety of —_— wen 
a will Appear hereafter. bie 6 


4519 


en, XV. To ere 4 FW 
or repreſent the Sphere in ſtrait Lines for: | 
the — of London 51+ Degrees. , 
Furſt, It is ſuppoſed you have a Scale 
of - Chords at Hand, or a Quadrant ready 
divided into 90 Degrees. Take the Ex- 
tent of 60 Degrees of the Line of Chords 
in ur Compaſſes, (ot which is all one) 


the Radius of your Quadrant and deſcribe 


M 4 the 
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the Circle NZEHSQ for a Meridian 
both Notth and Soitth as in Furt XXIII 
(viz.) NE S, which epraſents 12 à Clock 
at Noon; and NQ S, which reProſent: 
the Hour of Midnight: 
Through TC the Centre draw the Line 
HO for the Horigson. At 90 Degrees 
diſtance from H and O mark tlie Points 
Z and D for the Zenith and Nadir; then 
draw the Line Z D Which will croſs H O 
"at Right Angles, and will repreſent the 
Azimuth of Eaft and Neſt; as the Semi- 
circle Z O D' reptefents the North Asi. 
mutb, amd 2 H B the South. 
Above the Horizon O mark N for the 
North Pole 51% Degrees: Thro' the Cen. 
tte C draw the Line N for the Axis of 
the World ; which Line will alſo reprc- 
ſent the Hour Cirele of fix a Cloth, being 
at 90 Degrees diftance from Noon and 
Midnight, S will ſtand for the South 
Pole, depreſt as much below H the South 
ſtde of the Horizon, as N the North Pole 
is raĩſed above O on the North fide of it. 
At 90 Degrees from N mark E and Q 
on each fide; then croſs the Avis f the 
ori NS with the Line EQat right An- 
gles, which repreſents the E Thus 
E will be 90 Degrees from N the North 
Pole, 514 Degrees TO Z the Zenith; which 


15 
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is the Latitude, and it will be 33: De- 


grees above H the Horizon which is the 


Complement: of the Latitude. 

At 257 Degrees from E on cach ſide 
mark the Points M and W; then paral- 
lel tothe Equator or EQ draw the Line 
MS for the Tropic of Canter, and WM 
for the Tropic of Capricorn. After that, 
through the Centre C draw MW which 


is the Ecliptich: It cuts the Equas 


tor E 


in C, and makes an Angle with it ot 


237 Degrees. Ta i 
From the Points NS mark 2 and x on 
each ſide at the Diſtance of 234 Degrees. 
p are the Poles: of the Eeliptict, and the 
ines p and xp being drawn are the 


two Polar Circles, (vir) the Arctic and 


Antarctic. 

Thus the - Analemma is complened for 
al general Purpoſes or Problems. 
The further Obſervables in it are. theſe, 
(vis) (4 
M is the- Saus Place in the Ecliptick 
when it enters Cancer at the Summer Sol- 
ftice: And the Arc E M is its North De- 


Mlination 23+ Degrees. 


is the Suns Place in the Eeliptick 


enteting Aries or Libra at the Equinoxes: 


And then it has no Declination. 


Wis 
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M is the Sun's Place in the Ecliptick 
entering Capricorn at the Winter Solſtice: 
And the Are Qor (which is all one) 
EW is its South Declination 23+ De- 


grees. BLOT, ORIG (11 att MEE Hat If 
The Line M S is the Sun's Path the 
Longeſt Day, or at the Summer Sol. 
ice 3 it is at S at Midnight; it-riſcs at 
it is at ſix a Clock at 6; it is in the 
Eaſt Azimuth at V; it is on the Meridian 
at M that Day, and the Arch MH is its 
Meridian Altitude, (vig.) 6 Degrees. 
The Line EQ is the Sam Path on the 


tuo Equinottial. Days at Aries and: Libra; 
| it is at Midnight at Q it riſes at C, and 


tis in the ſame Moment at the Eaſt, and 


ſix a. Clock; for on the Equinoctial Days 


Z D the Azimuth of Eaſt and Weſt, and 


NStithe ſm a Clock Hour Lint both meet 


at C in the Horizon HO, which nevet 
happens any other Day in the Lear: Then 
the Sun goes up to E at Noon; and EH 


is the Arch of its Meridian Altitude at the 
Equinoxes, ( uig.) 38 Degre s. 


Wess the duns Path: the Shorteſt 
Day „Or at the inter Solſtice; it is Mid- 
night at; N it is in the Eaſt at K long be- 


fore it riſes; it is ſix a Clock at G before 


it riſes alſo ; then at I it riſes or gets a 
boye the Horizon; it is Noon at W, and 
on” 2h | its 
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k its en Altitude is * H or 1 5 De-. 

The Sun's Alen Difference cy 
is its Diſtance from ſix a Clock at its Ri. 
ſing or Setting) in the Summer Solſtice is 
the Line R 6, and at the e e | 
tis the Line 16. Ne 

Its Amplitude (or Diſtance * kal or 
Weſt at its Riſing or Setting) in Summer - 
sRCz in Winter tis 1000. 
Here you muſt ſuppoſc-that the sun ges | 
down again from the Meridian in the Af. 
ternoon on t other ſide of the Scheme br 
Globe in the ſame manner in which its 
Aſcent toward the Meridian is repreſented F 
on this Side : So that the Line MR repres - 
ſents the | Sun's Semidiurnal Arc at Mid: 
ſummer, E C at the Aquinoxes, ' and 
WI ato Midwinter, . The - Semidinrnal 
Arc is half the Andie males gre Oy 
Horizon. 1 
Note, That as we have deſcribed n 
rious Places of the . Sun's Appearance above 
the Horizon H O at the ſeveral Seaſons of | 
the Year, ſo the various Places of its Pe- 
preſſion below the Herivm H O may be 
1 found out an. nee, * any 
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on The fu mne . 


een XVI. F700 tor repreſent as ay 
Puraliel' of - Declination on the Analen 
tha, or to deſeribe the Park: of the Sun 
an Day in ide Tear 

Eind out What is the Sun's Derlination 
that Day by ſome Scale ot Tuble: Ob. 
ſerve Whether it be Winter. of the Sun. 
mer Half-ycar p-and conſequently Wherhet 
the Declination be Norib or do: Then 
for the North ſide of rhe Equator, if it be 
Summer; ſer the Degrees of Nah D. 
rlination upward from E toward Zz if it 
de Winter ſet the South Derlination down. 
Ward from E toward H: And from the 
Peint of Deelinatiôn (ſuppoſe it be M ot 
) draw-a Line parallel to E Q. the Equr 
tor, as M S or WN, and it repreſents 
the Parallel of Declmation, or the Path 
. rider oig ama DP! Halit 


8 „ Problem XVII. How #0: 1 an) 
Palle of Altirade, n dans of 

3 rap en ie Hans. TEE 

As the Eines of Declination as paral- 


14 10 the Fquitror3' ſo the Lines of All. 
© tie ate parallel to the Horizon: Suppoſe 
therefore the Altitude of the Sun he about 
ces; ſet up 42 Degrees on the 
from H to 5 draw the 12 


*. Hen 


a au mn Mon, or ow 2 wyil.,> mc — >= 
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AL parallel to HO and it deſcribes the 
Son's: Parallel of Altitude that Moment. 
Here Noe,” That where the Sun's P 
all of Declination for any Day and his 
Parallel of Altitude for any Moment croſs 
eachother, that is an exact Repreſeptarion of 
the dum Place in theHeawevs at that Time: 
Thus the Point Sof @ is tha preciſe Place 
chere the Sun is when he is 42 Degtecs 
high on -the longeſt Day of the Year: For 
MS repreſents his Path ar Parallal of 
Deolination that Day, and AL ropreſenty 
his Parallel of Altitude that Momont. 
I wight add here alfa; that the qricke 
Arch-N @ $ repreſents: the Maur Cirela 
in Which the Sun is at that Moment ; 
nd AD repreſents its Ac or Urs 
ua Ci ele at that Time. : Nee 
WY nn ee 385 23 
Preblem XVIII The Dar af 
end the: Su. Altitude leg given, 
to find the he terns ah sf the a 
the \Aualomne. OY... % M608 
Ihe two — Problems Wb 
you' how-to ſix the preciſe! Paint oi the 
daun Blacer any. Minnte of any Day in 
thei Near by: the rr of Merlinatias 
and Paralial 1 65 Os 8 
Nhe s. cop dT 
0 * 4 oÞ 7 Xa 2 cout _ 1 891 


Now 


- 


\ 
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Now ſuppoſe the Day of the Month be 
his 25* of April, and the Sun's Altitude 34 
Degrees in the Morning: Deſcribe the Se- 


micircle HZO in Figure XXIV. for the Me- 


ridian. Make HCO the Horizon. Draw EC 
making with HC an Angle of the Colati- 
tude 384 Degrees to repreſent the Equator, 
Seck the Declination of the Sun, and in the 


Tables or Scales you will find it near 167 
Degrees Northward: Set 16% from E to D 


draw D R for the Path of the Sun phat Day, 


| parallelto E C the Equstor. Then ft the 


Altitude 3 4 from H to A, draw AL parallel 

to H O the Horizon. Thus the Point 8 

ſhews the Place of the Sun as before.” 
Now if you would find the Hour, you 


muſt draw the Line CN at right Angles 


with the Equator E C, which ' repreſents 
he Rit'a Clock Hour Tine; and the Dl 
rances is the Suw's Hour fon fe, that 
is, his Hour after fix in the Morning, or r 
before ſix in the Afternoon. 

If you are to ſeek the Aaiunkb, ile 


you muſt draw the Line C Z perpendicu- 


lar to HO; which is the vertical Circle of 
Eaſt. or Weſt; then the Extent FO is the 


ot from Weſt in the Afternoon. 


Thus you ſee that in order to ſolve thoſe 


two difficult Problems of the Hour or Ari. 
wer 5 | math, 


Sun's Azimuth from Eaſt in the Mothing, 
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nuth, you need but a very few Lines to 
the whole e for if ye 
want only the Hour, CZ may be on 
ted ; if you want, only the Azimuth, C: 
may be omitted. n 
Let in We Winter . 1 5 


l E W from E EY H; then 
you. cannot ſo. well find the Hour without 
producing the ſix a Clock Line NC be- 
low the Horizon down to S, that you may 
weaſure the Hour from S or r. * 
bſerye alſo, that this little Diagram in 
ure XXIV. will ſolve. A great Variety. of 
Problems beſides $6 our and Azimuth 
on the 256 of April: It thews the Length 
1 the. Day by the Semidiurnal Arch Dk. 
The: Sms Aſcenſional ference is 6 

Aim mich 


His Amplitude 20 Hr 

from - Eaſt or ſi is I 6. 
Altitude. 4 Ee and Wal is 854 mg 
Meridian Altitude. is the Arc DH: And 
his: Azimuth at. Riſing or. Setting i Is ie 
Line l OP 8 5 


| | 40 4 — 
Problem XIX. Heu to. mea ure 15 
Number of Degrees on 49.4 A; e {1 
117 — in the Analemm. 4% A0 N 
P ＋ . 192 70 wad n IE 


1 
F ; 
* 
2 — * vi h 
x N 
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Itflink there is no need to inform the 
Reader that any Part of the out ward Circle 
ot Meridian may be meaſured upon that 
Scale of Chords or «Quadrant,» according 
to whoſe Radius the e Analenma | is 
drawn ar 
As for the Pratt 74 are all to be 
conſſdered 48 Siner; thoſe Semidiameters 
which” ate drawn from the Centre C to 
_ "Circuttiference'are ſo many whole Lines 

f” Sines ot 90 0 we to the common 
Reins of the'Sctnieircle: But if you con- 
nder any *rohole Diameter which paſſeth 
through the Centre O ix is @Lineof ver. 
| i "Ses, 4.6. two Lines of Right Sine 


ineck at fhelr Beginning eee 
9855 Radi s of the Semicircetee 
„ elde Vun We 2 Heal ear 
Shes ar Hand to ch fam Madlius of 
che Circle, Jou meyer meaſhre any Part of 
thpfe trait Lines, ſetting due Foot of 
1 . zin the Centre C., => 
ten the Pther to the Polt . 
e lig tliat Extent to 
f 23 Line of Sines, 4 beer bor 
far it reaches. 1 
5 8 have 1. Oy POP 
"Find at Hand, you find the — 
ty of any Part — Semidiameter 
"the: outward Limb or nn. and 
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the Scale of Chords, according to whoſe 
Radius the Semicirele is drawn. The 
Method: of performing it ſee. 2 
XV. y where, the Quadrant y x is drawn 
by the ſame Radius as the) Semicirele in 
Figure XXIV. But I choſe to make it a 
diftin@' Figure, leſt. the Lines) ſhould; in- 
terfere with one another and breed; Con, 
fuſton 3 and therefore in Figure XXIV; 
have uſed Capital Lettets, in Figure XXV. 
all che. Letters are mall. 
Suppoſe IL. weuld find o many Des 
deen are contained; in VC which is the 
ue Altitude: at Eaſt ar Wat. This is 
2 ert of the Semidiameter C2 Suppoſe 
therefore C Z to bea whale Line of Sines, 
beginning to be number d ar S. Take 
the, Extent VC in our Compaſſes, and 


eatty ont Leg up in the Arch & till the 
cher Leg will but juſt; touch. the Diame- 
tex g and. the Leg, of 1 
. r 
is the Sine of the Arch 
9 EEE 21 Degrees. 
to perform ĩt is this. Take 
Extent V.G, ſet one Leg of che Com- 
1 with chat 1 a 
Lhe” der A obſcure. Arch at e, and; by the 
of that Arch lay a Re: from: the 
GEE nt DNN 9: Cen: 
er | 
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8 and it win Rad the Point n in 
th Lind kor) 21 Degice 
the ſame rant dere ind an) 
Pakt of thoſe Lines nch ge unden from 
we Centre Off v, OE, CM 
CA, N, C Gul 5 hole l ine 
ef Sinds to die cohmeh Radius 77 85 
Reid bred 4541900) S170 109 47 
_ Bra for roſe” Zinger in the guat, 
hct Are not Uran tom che Cen- 
"ſome" other 


BA, and D — theſe 


to de Eſtedined" api!” ahelo Line "Fines 

ale; 1 — F e 
V. Ne 

1. e bpb 

6 , and the — . — A 

is 40 de unh aft tilt 1 

port Pong _ —— : 

if yout Comptes, and from = 

Bowe chen ttc —.— 

and fereng ane Foot of the | 

9; Make i obſcure” AI 

ler laid from the Oeiſtre 

mat Arch Will na 

Lithb;” 4 ue wethüt 4 
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Hows 17 Minutes from ſix, (vix.) 17 
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2 eb 400 W. 5 79 
Minutes paſt eight in the Morging; ot 44 
ne three in the Afternoon. 

Again F in igure XXIV. is the * | 
of the Azimuth from Eaſt or Weſt tothe 
Radids FA; take thetefore F RN in your 
ant '{er: dt ram 6. th in Fi- 

gure XXV. then take the Extent F & and 
LR Foot in Hake 
4% by che Edge ef that Arch lat 2 Ruler 
em d che Cemie) and you: wilt. find the 
gs 2 1 M ae cis thre 
Simui on Haft of at is, os 
baut“ n N f "Py 8, $a wk * 
6 .yow deve: the laſttrumeat called 
4 lle ur Hand and Raow how to ie it, 
her ad with- gidat Euſe hd: EtaRtners 
ade vat of any Sie in the And 
fs Whethbr it be to ox à leſſer 
were WO 9 Een "oy 
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in the Ecliptich an 
E wo poop the 9 airy 
owetv 8 in | 
of which ne contmues ſome. Hours above 
0 Days He enters inte Arien the [xo 
* eee, ad 0 in _ CEO IOM, th 
Table, a OO : Wan. 
gt Ae a7: ane = March 
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Which may be retained in Memory. by the 
Help of this. old HIDE; 3 
l Sin rie: 

Euii 1 its, Objett; Unvait d. Vie 
March, April, May: Junc,:. July. Aug. 
Vain Villains Jeſt... into: 4 Paradiſe 
vept. 129 - Nov. Dec.] wy; Feb. 
i ERS 
Evil. is March. or. ; attends,\ Agri. 8.5 
i on. Now remember Paradiſe gocs 
for. February, in which: the Sun enters in- 

to its Sign 56 the 80 Day. In all the reſt 
of the Months add as many Days to eight 
as the fiſt, Letter of. cach Mord e, Er i, o, 
or u denotes, 4 ; Ok:cOURting. them 
All as the five Vowels; and that Vowel 
that begins, the Word thus added to eight 
ſews what Day W Mouth, the Sun 
entets into its Sign. Ne 1 EIY by 
Then if the Day: of the. Month, giyen be 
more than the Day, of the : Sun s Entrance 
into the Sign, add z if it be leſs, ſubſtract: 
And ſo you may find what Degree of an) 
Kin the Sun is in, and conſequently. how 
far from the next Equinott;al Point T or 
, * 30 — to every Sign. 
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As for Example, The 234 Day of July, 
how many Degrees diſtant is the Sun from 
the neareſt Equinoctial Point or. {2 ? Here 
I conſider Fuly anſwers to unuaild; er 
fore I add (4) or five to eight, and find 
the Sun enters into N the 1305. 8 The 
20 remaining Degrees bring it into . 
and 30 Degrees of I bring it into . 
thetefore the Sun on the 234 of July is 
91 egrees Northward diſtant from Ei. | 


2 Inſtanck ſhall be the 6 of oY | 

antiary. The Sun enters into 

ae . f add therefore 3 Degrees of 

N, 30 Degrees of N, and 30 Degrees of 

„ Which added make 63 Petzen from 0 
the Point T in the Ecliptick. 

For a third Inſtance ler me mmetition 15 
35% of April: The Word" amm, which 
anſwers'to' April begintiitip with" a" ſhe ws 
that one is to be added to eight, and makes 
the Sun enter into Tait & on April the 
9; then it is in the 16. Degree of 8 
April the 2 0 which added to the Whole 
40 Degrees of Aries, ſhew the Sun to be 


e egrees from the 18 cial Point 
the” 2 of 4 rl. N Pint, 
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of Declination, is * * what i 13 the 


10 


8. . 6 mm  iofrenn ae. An. Soma: 


Abe I. ES Se ME. is 


Lac ao ft toad oa” Cn oY 


_—  .. . 


* 982 


e 


be drayn pr: eh nor With à Vengil.; 


Geography au rm. 183 
Meridian. Altitude for the 240 of ; April) 
and, Jou will find, it to be $5; Degrees. 
Set wp therefore the Arch of 5 3 fram H 
% D; and fra the PointJD drm P R 
Parallel to E . which ſhews. ths Dach- 


nation and Fan's Path as before. Ma 
Thus. you have ho: Stakes: * 4. 
bles. of the Sun's Declimariun at band, you 


ſce it is poſüble tg find the Hour and: 4. 
zun h, and many ether Aſtronomicab 
Problems: by the Analemma for any Day 
in the Vcar. But this Method Which 5 
poſed of performing them by finding the 
's Place.m the © chptioh. by theſe two 
of Words: is liable facquently 
th e Ailtake Of meas b 4 Degree. „ 549: 
Nara, Though the little Schemes and. 
Niagrams which belong to- this Book 
eiche for 2 F eee 
a0 Reaſen of theſe Operations, yet if 
have, occaſion to perform them in 3 
ta; find the Hour or Azimuth with: great 
PraRncſs,. you-mult have à large flatBoardy 
or very fit Paſtboard with white: Papat 
paſted, on it, that  yow may draw a Sem 
cirle ugen it of 4 ob 10, on rather 12 
Inches and the Lines mult rigt 


for thay cannot be drawn fine enoungii. 
we ew: them only with the Point of, the 
71 Bin! N 1 | N 4 Com- 


Aae 


Part of the 
will make a foul and large Miſtake in the 


may make the Tropic of 


. Declination eee 1 e 


| 9 n Dactrine 


1% be aint Pronciphes-ofi 

Compaſs; and you muſt obſerve every 
Operation with the greateſt 
Accuracy; fot᷑ u little Error in ſome Places 


final Anſwer to the blen & + * 

; Yer. if the Sun be within ſeven or eight 
Days of eicher Ude of either Solſtice, you 
or Capri 
corn ſerve” for the Path of the Sun with: 
out any ſenſible Error; for in 16 Days 
together at the Solſtices its Ncelination 
does not alter above 12 or 1 Minutes: 
But near the Eęuinar you muſt be very 
exact; for both the Sun Flaes and the 


time of the Lear. FLOP: Ef 

There might be alſo various 55 
cal Practices or Problems a relate to the 
Earthly Globe performed by the: A ſſiſtance 
of the Analmma, and ſeveral other Aſtro 
Tomical Problems relating to the Sun and 
to the fixt Stars but ſome of them arc 
more troubleſom to perform; and what} 
haye already written on this Subject is a 
bundantly ſuſficient 0 give che Learner an 
Acquaintance with the Nature und Reaſon 
ef theſe Lines, and the Operations that 
ate performed by them. Andformy own 
Part L muſt confeſs, there W has 
ned to — W of the 
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hoctrine of the Sphere in my lind aore 
than à perfect N nw the Ana 
_ ks 275 = T*% DA 

ARS z M err N 
Sn XXII. 2 10 4 M 
dan Line, or a: Line uirectißſ pointing to 
North: and South on 4 Horizontal Plane 
bythe - Altitude or Nie 1b 207 00 
giuen- 1 18 3 10 731 
* the fame Time while one der 
takes the A/trrude of i#he Sn in order to 
find the Azimuth froni Noon by-it, let 
mother hold up a Thread. and Plummer 
in the Sandtumt and mark any two dif” 
unt Points! in the Duane as A B, . 
XVI. and then draw theLine 'AB** Sup | 
poſe--the eqn of ar that Moment be 
found: to be 3 draw the Line 
AE at the, Kugie 6f 5) Degiers from 
2 and A will be true Mevidiaw 
» p ->/ 2 * N ny | 
ou bund ebe to (or: off the Angle 
on the proper ſide of the Line of Shadow 
ot Weſtward . as You 
make your Dramen in the N | 
ot in the Afternoon. ö 
Narr, Where you wk * Thread ade 
Plammet, temember that the larger and 
heavier your Plummer is the ſteadier will 
your Shadow be, and you wilt ' draw it 
— Eaſe and Exactneſs. In 


5 0. 4 
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pon Wi and the following, Operations to 
draw a Meridian Line, you mult be ſure 
that your Plane be truly Level and Hari. 


zontal, o * your Performances will 
not be true. #34 | 


Problem XXIII. To. Sow 8 Srila 
Line on 4 Horizontal Plaue by 4 perpen- 
dicular Style. 

Note, That when I fpeak of a. ferpen- 
dicular Style, I mean cither ob thoig three 
ſorts of Hes before mentioned in Pro- 
Mun I. (viz.) a . Fig ſuck into 
e Board Te 
ſtrait or cnoo Wire. / 
random with. - the 
found undes the tip. of it, as Fi 
or the Braſs Priſm, as Figure XVII. For 
br ras pM er atk Ftyle may be 

ply'd- and a rib. to either of theſe. 

We ſeveral parallel Circles or Arches 
as Figure XXVI : Ia the Centre of 
them fir your perpondicular Style N C. 
Mark in the Morning what Point in any 
Circle the End of the Shadow touches, 3s 
A. In the Afternoon mark where. the 


End- of the Shadow touches the ſame Cir- 
cle, as O: Divide the Arch 0 


in ſlaping 4 
ee, Point 
g. XVI; 


Halves by a. Line drawn from the —f.— 


and' that Line C M will be a true Meri 
Aon Line. 9 Tho 


7 Figurt XV. 2 
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Geography: aud Afronumy. 17. 
The Reaſon. of this Practice is derived 
kence, (g.) that the Sun's Altitude in 
the, P is equal to the Suns Alki- - 
de in the Morning when it caſts a Sha» 
do of the ſame Length: And at thoſe 
wa Moments it is equally, diſtant from 
the Point of Noon or the Huth; there- 
forg a Line drawn exactly in the Middle 
between theſe two Points of Shadow 
nuſt.. be a Mridin Line or Point to 
he North and Sourh. 

This Problem may be performed by fin ; 
ug V0 n Style firſt, and ob- 
88 hadow . A before you make 

ircles, (eſpecially if you uſe the 
gs Priſin, or the floping Style with 
he perpendicular Point under it), then ſet 
one Foot of your Compaſſes, in the per- 
Waren Point C, extend the c yr 
and, ſo make the Circle. 8 n 

* you, uſe the Priſn for a Style, you. 
may: mark. a Zine or Angle. at. the Foot 
of it where, vou firſt, fix it, and place it 
. again, though vou che ic never. ia; 
0 5 


It is very convenient to Sick three. ar. 
four. Points of Shadow. in the Mo 
and. accordingly, draw. three or four Abe. 
ot Circles, leſf the Sun ſhould not happen 
tq ſhine, or, you ſhould not ** to — 
t 
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tend juſt; at that Moment in the Afternoon 
when the Shadow touches that Circle on 
Which you marked your. firſt Folge of Sha- 
dow in the Morning. 
ak If. you, would. be very exatt in this O. 
peration you ſhould tarry one Minute after 
the Shadow touches the Circle in the Af. 
5 5 and then mark the Shadow; be- 
„the Sun is gone backward on the 
Telptck in his Annual 3 one 1 
in fs Hour, hag rs, I FOES, 
Probi l biem = XXIV. Te draw 4 Meridian 
. 4 1 Plane by a Sylt a. 
dle;ſet up at. random. 
Apgter Method near akin to the for- 
mer is. this: Set up a Needle or ſharp- 
pointed Style at random, as ND, in Fig. 
XXVIII. Fix it very faſt in the Board, andob- 
ſerve a. Point of Shadow in the Morning 
as A; Then with a Pen ſtuck on the 7 of 
the Style N (without moving the Style) draw 
the Arch ASO: Mark the Point of Sha- 
dow. O, in the Afternoon when it touches 
that. Arch (or rather when it is one Mi- 
nute paſt it). Then draw the Line A O and 
billet it, or cut it in halves bya perpen- 


dicular Line ME vin is 4 true ee 


"D855, 55 
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Note, 
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Note, in this Method you have 10 
vouble of fixing a Style perpendiculat, 
not finding the Point directly under it fot 
Centre. But in this Method as well as 
in the former it is good to mark three or 
four Points of Shadow in the Motning, 
and draw Arches or Cireles at them all 
for the fame Reaſon as before. 
"Obſerve here, That in theſe Methods 
of drawing a Meridian Line by the Sha- 
dow of the tip of a Style, I think it is beſt 
generally to make your Obſervations be- 
ween eight and ten a Clock in the Morn- 
ing, and between two and four in the Af, 
tetnoon. Indeed in the three Summer 
Months May, June and July you may 
pethaps make pretty good Obſervations 
11 Hour earlier in the Morning, and later 


inthe Aﬀertioon ; but at no time of the 


Year Thould' you do it Within an Hour of 
Won, nor when the Sun is near the Hori- 
z0n; for near Noon the Altitude of the Sun 
or the Length of Shadow varies excecding 
little, and near the Horizon the Point and 
Bonnds of the Shadow arc not full and ſtrong, 
and diftin&; nor can it be marked exactly. 
Therefore if in the three Winter Months 
November, December or Fanuary you make 
your Obſervation, you ſhould then do it 
r an Hour before or after ten a Clock 

I in 
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i the Morning, and ſo much before 0 
after two in the Afternoon; for other 

wiſe the Sun will be either too Hear Noon, 

or too near the Horizon. 

Put in general it may be adviſed that 
the Summer half Yer 1 575 «7 beſt, for 
Obſtrvation 0 Shadows in or N to ay 
Operations of this Ki ad. 


rroblem 750 Ts OR - Mei 
aka Day. 


Line'on m Eg 
On mn B Hd De of $5 teat 


ir #8 che 9, T S It March ; of 
che 120, 134 1 97 45 you 

may make 1 pretty rrtis 89 121 fon TM 
0 this by Figur XXX. 


"Mark any two Points: of Sfadow 25 
KB from a Needle C P fer up at random 
(1o mutter whicther it be efthter upright of 
ſtrait). Let the Shadows be at leaſt at the 
Diftance of three or four Hours ffom eich 
othicr, and ir is beſt they fHbuld be obſet- 
ved one in the Morning and the other . 
bout the Tame Diſtance ftom 12 in the Af. 
wffrovn'; and then draw the Lire A F which 
repreſents The Eaux a Lim and is the 
Path of the dun 2 Day: Cros it an 
where at rigiir Angles, ant NN. or © 
are Meridian Lines. _ 55 


4 | Ne 
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MNre, Tis beſt to mark ſeveral Shadows 
that Hay, as 6, 6, 6, and draw a right Line 
Kren by thoſe which lic ncareſt in 1 
right Line, that you muy he the anaze;cxack. 


Problem XXV I. ID au a: Awridicn 
1. by 4 Pont f aopdew. d. 
If you have an cxa& Dial to whole 
Taith you can truſt; of a paoat Watch or 
Clock fer” exactly true by the Sim that 
Morniog, ben ' watch the Moment of x 
Clock or Noon, and hold up | 
ul Plammet de Sun, . and ark 
te Line of 'Shadow on a Hormameal Plane 
althat will bea trac Meridian: Lage. . 
Or "you may mark the Fot on Edge 
4 Shadow-by anything: that Gands: truly 
N gdicular” at the. Me ent of 12 2 
1 ly, Lf Meier a; Pts 
7 XXVIL 17. 1 4 leid 
9 Hotgzontal: Dial. - 
2 have a Horizontal Dial Which 
faltcted; and if it be made very 
rus; then figd. the exact Hour and Minus 
by" « Quadrant, ot any other Dial, r. . 
eite of the Day Morning or After - 
Wer ; ſet the Horizontal Dial in tha 
Mace: you deſigu, to the true Hm and 
Miuutt; and the Hour Line af 12 will 
krect⸗ you to draw a Meridian. Or 
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Or if your Dial de Square, or have any 
| kde exactly parallel to the Hour Line of 

12, you may draw your Meridian Zine b 
that Side or Edge of the Dial. 


Problem XXVIII. How to FRO 4 
2 N K ane Place 92 a. 
, Sf, (5) 110 

here ere are ſeveral Ways of les this. 

11 Mg. If it be on he — Plane, 
; a parallel Line to, 975 that is; 

2 Meridian. : 
III. Hay. If it be her on 4 diff 
| "rent Plane, ſet ſome good Horizontal Did 
to the true Hout by your Meridian Lin: 
on the firſt” Plane, then remove it and ſet 
ir to the fame Minute on the ſecond Plane, 
and by 12 12 4 "CIR Ling. mark you 


new Ni it 
Note, If the the Side or Edges « of 7 
e Dial are cut truly / | 
12 à Clock Line, vou may draw, © Hr 

Aer by them as before. j 
IIIA Ay. Hold up a Thread add Plum 
met in the Sun, or ſet, up a perpendicular 
Style near your Meridian Line any time 
of the Day, and mark what Angle thc 
Line of Shadow makes with that Meridi- 
an Line on your firſt: Plane; then at the 
fame Moment, as: "molt as = pole, 55 
c 
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But there are ſome 


Morning, or the Weſt in the; Aſfternom. A. 
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Line of Shadow by the; Thread, or 
ther perpendicular Style 6h the new, P Plane, 
and .ſet-off the ſame Angle tom it * 
vill be a true Meridian. 

Note, Iwo Perſons may perm ths 
better than one. BING = | 
1 "abies! XXIk. Hou 10 CLI) a 1 
N aſt. and e a Horigontal Plane. 


en 115 Meridian Liis dau be drawn, 
make 1 Meridian Line firſt, and then croſs 


it at fight Angles, which Wil bee a ye 
Line of Eaſt. and HW 9 7 27 thuſe 
adde al a Ho 


a A 


om Which the' Sun cannot; ſhine at r ; 


in luch a Caſe you may draw, a Line 'of 
Eat and We eſt ſeveral Ways. Joe [75 


Ic May. You may uſe the ſame practice 


Aich Troblem XXII. directz, with this 


Difference, (bis.) inſtead of ſeeking the 


Sun's Azimuth from the Sputh,. ſeck its AI. | 


2imuth from Eaſt and Weſt, and by aLine 
of Shadow. from: a Thread and Plummet 
marked at the ſame time, ſet off the. Angle 
of the Sun's Azimuth from the Eaſt in the 


common Obſervation of the Courſe of the 
Sun will, ſufficiently inform you on which 
ſide of the Line of Shadow to ſet your Angle: 


Navy. You may. uſe the ſecond Method 


of * a Meridian ine by a Hori- 
O zontal 


ph Dial i \ this Difference, ak 
Itftead of uſing the 12 4 Clock Hour Line, 

which a Meridian was to be drawn, uſe 
the 6 4 Clock Line, which will be Ea 
und Weſt; for in a Horizontal Dial it ſtands 
always at right Angles with the Meridian. 

Is Jay, The third Method of trans 
Lerring a Meridian Line will ſetve here 
Alſo; but with this Difference, (vis. ) ſet 
off the Complem of the Angle h 
the Line of Shadow makes with "your 
Meridian Line on the firſt Plane, inſtead of 
ſetting off the ſame Angle, and obierve alſo 
to ſet it off on the ere ſo 
it might make a right Angle with à Me 
ridian Line” if that could have come ho 


W 
—— : 


1 


SANS 


the Plane. 2H WP $1.7 3983] : I 0 is ON 
1 2 N VOL YM 425 
"Problem: 2 XXX! Howto led 4 Meridian 
G abend 
* The various" Uſes of Meridian Line 
ate theſe, 28 Th d 
. Of. A'Metitian Line is neeeMiry in 


order to draw / an Horizontal- Dial ' owthe 
Fc Plane, or to fix an Herisoattel Pl 
truc if it de nialle'beford. 311 3/60 7, e att 
II Uſe,” A btaſs Hotizerite/Diat'mmay 
be removed from one Plact to another 
8 e ſatis Houſe's and 
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if -cither a Meridian. Line or Line of Ea. 
and Mit be drawn iu age n 
which. to ſet an Horizontal Dial trug. 
I U. By a Thread and plummet, or 
any-. ndicular Pin, or Poſt caſting a 
Shadow precifoly along the Meridian Line, 


77 Hour of 12, or the Point of 
Pr and may ſet a Watck or Clock 


true any Day inthe Year 
Uſe. 'Tis neceflary 21 to haue 
me Meridian Liae in order to ſind how 
7 Houſe or Wall ſtands with regard to the 
ſonr Quarters of the Heavens, Lat, Meg, 
Nersh or South, which is called the Hear- 
ng, of 4 Houſe or Mall, that we may de- 
terewirie what ſort of upright Dials may be 
fed there, or what ſort of Fouit-Trees 
may he plaatcd, opt which Part of 4 Houſe 
or Gaiden is moſt expoſed to dhe ne Ba! 
to che Harp Winds. Ai n 
Vs Uſe. hs obſerving the Sandia: or 
the OI r“ the Smoke, or a Vane or 
n you cannot determine 
ay the Wind blows,: but by com- 
hoy i Wich a Meridian Lime. 
Wut once you have got a true Mori- 
Gan- Lane, and\know! which is the South; 
chen the oppoſice Point. muſt be Marth; 
d when. your: Fart ig to tlie Nera, the 
Let im your Right Higd; and:the He]? | 
X your Left. DO 2 Yb 
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VIII. Uſe. A Meridian Line will ſhew the 
Azimuth of the Sun at any time by hold: 
ing up, a Thread and Plummet in the Sun 
and obſerving where the Line of Shadow 
croſſes it. Or the ſharp ſmooth, Edge of 
an upright Style or Poſt will caſt - a Sha- 
dow acroſs a Meridian Toney and ſhew the 
Sun's Azimuth. 
vis Uſe. If 0 nene a Meridian Line 
on a Horizontal Plane, you may draw a 
Circle on that as a Diameter, and divide 
it into 360 Degrees: Then ſet up a fut 
or moveable icular Style, and it 
will ſhew the Azimuth of the Sun al 
Hours. 
VIIIa Up. A perpendicular Style on 2 
Mezidian Line will ſhew the Sun's:Meri- 
dian Altitude by the tip of the Shadow 
according to Problem II. And thereby you 
may find the Latitude. of aBFa oy by 
ö Problem. VI,. 
Lee. If you "are 8 
Board with a flat Foot at the Bottom, and 
made to ſtand perpendicular on a Hori- 
Zontal Plane by. Line and Plummet in 
the middle of it, you may ſet the Foot of 
this Board in the Meridian Line, and by 
—Fgar Eye. fixt at the Edge of the Board 
and projected along the flat ſice, you may 
| determine. at Night; what Stars are 7 the 
9280 EY. 


a Þ <0 tay 
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Meridian; and then by the Globe (as in 
Problem XXXIII. and XXXIV. ect. XIX.) 
ot by an Inſtrument called a Nocturnal 
jou may find the Hour of the Night, or by 
an eaſy Calculation = in the XXXUV 


Problem,” 


a 7 


Problem XXXI. How to ede the 
Chi Stars, and to find the North Pole. 
If you know any one Star you may 
find! out all the reſt by conſidering firſt 


ſome of the neareſt Stars that lie A | 
it, whether they make a Triangle or 


Quadrang le, rar Lines or Curves, br 
Angles or oblique Angles with the known 
Star. This is eaſily done by comparing 
the Stars on the Globe (being rectified to 


the Hour of the Night) wilt the preſent 


Face of the Heavens, and the Situations 
of the Stars there, as in Problem XXII. 


Set? XIX. 


And indeed W b this Method that 
ve not only learn to knew the Stars, 


but even ſome Points in the Heavens where 


no Star is. 1 would inſtance only in the 


North Pole, which is eaſtly found, If you 
firſt leath to know thoſe ſeven enden 
. ſee Nga 
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ſent a Cart or Wi 
three others 


eating the Horſes. 


Note alſo that the Star # is. called A. 


lioth, 4 is called Dubbe, b and r ate called 
the two Gaara or Potters,” fot they 
point directly in a ſtrait Line to the North 
Pole p, which is but 2+ Degrees diſtant 
from the Star , which. 10 Glee the North 
2 Pole. Har. 3 TW 
' You may find che North Pole allo by 
the Star Ainrh, from which a ſtrait Line 
drawn to the Pole Star 5 goes thro the 
Pole Point p, and leaves it 2 2+ Degrees 
Diſtance from the Pole Star. 
_ -, You may find it alſo by the lier Star 
n, which is the abarclt Scar t6 the Pol 
Stars; for a Line drawn from u to s is 
X ale rg of 4 Right-ang led-Trian- 
W r ls isin oint 
Fu bee r Dees 


Drobiem XXXIII. Projen We Ot 
2 er ee 


It has been ende en in alle x+ 
Problem of this. Srifzon how. to find whe 
424 75 cd « Plane by the Meridian Alti 
- "wet an n San Meran; 
Mechodz of Performaure on rhe 
eridian ar n er e 
rk = | . * 


en b, x, c, d, and the 
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The firſt Way is this. Take the Alti- 
ade of it when it is upon North Me- 
ridian at 5. or 6 or 7 a Clock in the Wins 
ter, then 12 Hours afterwards take its Al- 
titude again, for it will be on the Meri- 
dian on t other ſide of the Pole; ſubſtract 
half the Difference of | thoſe two Altitudes 
from the greateſt Altitude, and the Remain. 
der is the true Elevation of the Pole, o 
Latitude of the Place. n 

A ſecond Way. Obſerve, when the Star 
Auth comes to the Meridian under the 
Pole; then take the Height of the Pole 
Star, and out of it ſubſtract a: Degrees (which 
is the Diſtance of the Pole Stat from the 
Pole) the Remainder will be the trut Ele- 
vation of the Pole, or the Latitude. The 
Reaſon' of this Operation is evident by 
the XXII Figure, for | Aliorh is on the 
Meridian under the Pole juſt when the 
550 "Star is on the Meridian above dhe 

ole. \ (LEE) bg 7? DE 

© Note, The Pol Star is upon ME: 
ridian above the Pole Dl 
at Night on the 4 Day aud un- 
der che Meridian on the 30 Day of No- 
tember: Fiſtoen” Days aſter that it will 
Roſs pon the Mefidian à 12 2 Clack: Thir- 

'D 
Ln 


2 
* 


* 


Je => 


altert ar 10 1 Cock: ſo chit very 


pm Fa. 2014 
Problem 


| Meridian. 


Aſcenſion, add the C 
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"Proilenk XXIII. To find the- Hour 
the Night by the Stars RES: are on t 


If you have a Meridian Line bes, « 
and ſuch a Board as I have deſcribed un- fe 
der the gh Uſe... of tbe Meridian Line, 5 
you may exactiy find when a Star is on the t 
Meridian ; and if you are well + acquainted iſ tl 
with the Stars, whereſoever you ſer up that I i 


Board upright on a Meridian Line, you 


will {ce what Star is on the Meridian, f. 
ſuppoſe Aldebaran or the Bulls Eye on 
the 20h of January is on the South 
Part af the Meridian; then in ſome Ta- 
bles find the Sun's and that Stars Right 
omplement of the 
Right Aſcenſion of the Sun for that Day 
=) Hours 6 Minutes to the Right Af: 
cenſion of the Star 4 Houts 17 Minutes, 
and it makes 7 Hours 23 ane the 
true Hour of the Afternoon. 
Mute, If it be on the "North Part of 
the.  Meridian,. or below the :North Pole, 
tis juſt the ſame Practice as on the South; | 
If you have no 1 dran 
may find within two or three Meret 
5 27 Stats are on the North Meridian 
thusz Hold up a: String and Plummet arid 
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Pole Star, and obſerve what other Stars 
are covered by it or cloſe to it, for theſe 
are on or near the Meridian. 

Or it may be done with very little Er⸗ 
ror by ſtanding upright and looking ſtrait 
forward to the Pole Star, with a Stick, or 
Staff between your Hands, then raiſe up 
the Staff as ſtrait as you can over. right 
the Pole, and obſerve what Stars it covers 
in that Motion: 5 

But theſe Methods are rude, and only 
ſerve fot be Phrpoſts. | 


— 2 Op 2 95 ade 
any a ar” wie come 
on-the Meridiex. « 244 * 
Subſtract the Right Aſcend ion of the 
Sun for that Day from the Right Alcen- 
ſion: of the Star; the Remainder ſhews how 
many Hours after Noon the Star will be 
on the Meridian. Suppoſe I would know 
at what Hour the Great Bear's Guards or 
Pornters will be on the Meridian on the 
16 Of April; (for they come àlWays to 
the Meridian ncarly both at once). The 
Right Aſcenſion of the Sun that Day is 
about two Hours 14 Minutes. The Right 
Aſcenſion of thoſe Stars is always ten 
Hours 24 Minutes. Subſttact the Sun's 
R. A. from the Star's R. A. che 1 
r cr 
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der is 10 Minutes paſt eight a Clock at 
Night, and at that Time will the Poin- 
ters be on the Meridian. 5 

H. M. 


Right Aſcen. of Pointers is 10 24 
Right Aſcen. of Sun April 16") is — 2 14 


: 


8 
4 
©.» 


Note, If the Sun's Right Aſcenſion be 
greater than the Right Aſcenſion of the 
Star, you muſt add 24: Hours to the Star's 
Right Aſcenſion, and then ſubſtract as be- 
You may eaſily find alſo what Day any 
Star (ſuppoſe either of the Pommrers) will be 
on the Meridian juſt when the Sun is there, 
(vis. ) at 12 a Clock. Find in the Tables 
of the Right Aſcenſion of the Sun What Day 
that is wherein the Sun's Right Aſcenſion 
js the ſame (or very near the ſame) with that 
Star's, which is the 17 of Angaſ#, The 
Sun's Right. Aſcenſion is' 10 Hours 25 


Minutes, then the Sun and Star are both 


on the Noon Meridian at the ſame time. But 


the Sun's; Right Aſcenſion on che-14% of 
is 22 Houts 25 Minutes. There - 


February 
Gee el ban br abt ane i in the Noon 


Meridian when the Star is in the Midnight 


Meridian, chere being juſt 12 Hours Diffe- 
rence. Thence 


. een. 4 .- 


_ 22 'S 
© * 


. Boas mon .vac_0 Pen av ww on At ty _ = 2 


911 


* 


SY OO OP) WW... -R K ůU ˙ wv!̃ ̃ ͤ—æeͤuãmu OO W CU VV. 


Geography and Aſtronomy, 103 
Thence you may reckon when the Star 
will be on the Meridian at any Time; for 
about 15 Days after it will be on the 
Merion at 11 a Clock, 30 Days after 
at 10 a Clock. So that every Month it 
differs about 2 Hours; whence it comes 


to pals that in 12 Months its Difference | 


ariſing to 24 Hours it comes to be on the 
Meridian again at the fame Tune Ou 
the Sun. 


Problem XXIV. Havin ung the . Altitude 
of. any Star given to find i Wr 

To. node or this Problem you ſhould 
never ſeek the Altitude of the Star when 
it is within an Hour or two of the Me- 
ridian, becauſe at that Time the Altitude 
varies ſo very little. When you have 
gotten ie true Altitude, then ſeek what is 
the St: Hour, that is, its Diſtance from 
the” Meridian at chat Altitude, eg 
be done by the Globe, or any 2 
of by the Avalemma, jult as you Tent 
ſeek the Sun's Hour if its Altitude were. 
given: After this, ſeek the Difference be- 
tween the Sun's Right Aſcenſion for 101 
Diy and | the Stars Right Aﬀecnſion, 
by "eomparing this Diffcrence” with 
e pou will Fad the tus Hour of 
D Nen. 

1 NN Vie, 5 
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Note, This Method of Operation tho' 
it be true in Theory, yet tis tedious 
and very troubleſome in Practice. The 
moſt uſual Ways therefore of finding the 
Hour of the Night by the Stars ( whe- 
ther they are on the Meridian or not) is 
by making uſe of a large Globe, or the In- 
ſtrument called a Nocturnal, wherein the 
moſt remarkable Stats are fixt in their 
proper Degrees of Declination and Right 
Aſcenſion, and their Relation to the Sun's 
Place in the Ecliptick every Day in the 
Year being ſo obvious makes the Opera- 
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2 with Jome Account how they are to 195 Te 
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Fx Keſolution of ſome of the wy 
I. rronomical Problems by Geometrical 
Operations oa the Analemma requires the 
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his Right Aſcenſwn, or his Declination at 


any given Day of the Lear. But ſince the 
Knowledge of his Declination is of moſt 
eaſy and convenient Uſe herein, and ſince 
his true Place in the Ecliptick as well as 
his Right Aſcenſion may be nearly found 
Geometrically when his Declination is gi- 
ven, (except when near the Solſtices) I 
have not been at the Pains to draw out 
particular Tables of the Sun's Place and 
Right Aſcenſion, but contented my ſelf 
with Tables of Declinatian. Theſe are 
ſufficient for a young Learner's Practice in 
his firſt Rudiments of Aſtronomy. - Thoſe 
who make a further Progreſs in this Science 
and would attain greater Exactneſs, muſt 
ſeek more particular Tables relating to the 
Sur in other larger Treatiſes. 

Here let theſe few Things be obſerved. 
Fs Theſe Tables ſhew the Declination of 
the Sun cach Day at Voan; for tis then 


that the Afronamers Day begins. If you 


would therefore know the Sun's Declina- 
tion, ſuppoſe at ſix a Clock in the Morn- 
ing of any given Day, you muſt compare 
the Declination for fhat Day with the 
Suns Declination the foregoing Day, and 


make a proportionable Allowance, (vis; 


three fourth Patt of the Difference of thoſe 
two Declinations. If at fix in the Aſter- 


6 S 4. 7 * noon, 
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noon, . you maſt. compare it with the. fol. 
lowing Day, and allow in the {anc man. 
ner, one fourth Part. 1 

II. Theſe Tables are fired: for the Me 
ridian of: London. If you would know 
therefore the Sun's. Declination the ſame 
Day at, Noon at Pert. Neal in Jamaica, 
vou muſt, conſider. the Difference of. Lon- 
gitude. Now that Place being about 7; 


Degrees Weſtward from Londen, that is, 


. - 
, 


five Hours later in Time, tis but ſeven- a 


Clock ig the. Morning , there.; when tis 
Noon at Lendon-:.And.you, muſt make a 
proportionabie Allowance for: the Laps 
rence of the Sun's. Declinatian by 
ing it with that of the foregoing Day. 1 
that Place had the ſame Longitude Ea. 
ward from London, it | would be five a 
Clock in the Afternoor there; and, chen 
you muſt compare the Suns preſent 
gs Declination: with that of the Day follow: 


ing, and mae Allowance for the five 


Hours, i. e. almoſt 3 of the Difference of 
the two Declinations. But if yo Wand 
know the Suns Declination at any Plage, 


and at any Hour of the Day at that Place; 
fiad, Hat Hour the given Hour is at 
London,. and find the Declingation en 
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-. Note, Theſe Allowances muſt be added 
or ſubſtratted according as. the, Sun's De; 
Fngtion is increeſing or decreaſmg. Seth 

Vet ig any of theſe Geometrical os 
W the Difference. of the Suns Degli- 
nation at Other. * of the Day or zt 
other Places of the World is not ufficieng 
to make any remarkable Alterations, ex- 
cept when the Sun is near the Equinoxes; 
and. then there may be ſome Allowances 
made tos” it in n manner 1 have der 
ſcribed. + 1 

III. Let it che ner al b, that the Place 
of the. Sun and conſequently his Declina- 
tim and Right A/e 4 Fs do. yary ſome⸗ 
thing every Lear by Reaſon. of the odd 
ſue Hours and vey nie Minutes Les, 
aud aboue 365 Days, of which the Solar 
Leas conſiſts. Therefore it was Pres to re 
proſenit the Sun's Declination every Day for 
ſem Tears together, (big. ) the three Years 
beßore Laap- Irar and the Leap - Teur itſelt. 
for in the Circuit of thoſe fout Years the 
Sec Turns very nearly, to the. ſame De- 
ciation; again on the ſame Day. of the 
Year; > becaule thofe- odd ve Hours and 
% Mines do in four Years, time make 
aß 24 Houts, or a whole Day Wanting 
bun aur times eleven, f. e. 44 Minntes; 
which. Day. is ſaper- added to. the. Leap- 
leat and makes the 29% of February. * Te 
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. „ that in u conſiderable Length 
of Time theſe Tables will - watit further 
Cortegion, 'betauſe of thoſe 44. Minutes 
Which are really wanting to make up the 
ſipctaided'Day : But theſe Tables will ſerve 
ſuffclently for any common Operations for 
forty Vears to come, provided vou always 
conſult-thar Table which is applicable to 
the dutrent Lear, whether 4t boa 
Fear,” or the ff, the or the third 
Tear after tt. * INST ONLINE 245 33s © 1 2 2 OR 
IV. Obſerve alſo theſe Tables f the 
Sun 's Decll . fometimes* — 
to One , that it may: be rep 
8 oh eder unte 
aria Inſfrumentss And for his 
Men generally cheôfe ho Table of Decli 
vation” fbt' the Second Year after” Leep- 
Tear, and this is Eule che M Dennie, 
Kt is, the Middte" between thic ewes: Czap- 
Fs, and” this ſerves" for "facte"dogmmon 

ecictricak Practices in wü. 

I d 0 Vety rem Table Fer n 
:Coneerning the'T able of tur-, 
Tt betet embered that they moe lou - 
A rück the Globe Eaſtwald int Circles 
Pralle to the Eelfptiek, and thönehone they 

incteaſe their Longitude \306Seethds-of 2 
Minute every Near, that is, one Degree 
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never alters, becanſe they always keep at 
the ſame Diſtance from the Frliptici. 7 
Leben e ee e chi Navy 


en neceſſariſy changes be- 
their; angitude . ae 
:Quantity... though their 

Lad never alters, becauſe Latitude is 
heit Diſtance from the Ealisticl, yet their 
Dech alter a little, becaulp tis 
their Diſtance from the E 
Tables of theit Rigbt A enen which I 
have here: exhibited: will ſerve . for any 
common Practices for twenty Vearz to 
come, and their Declination for near 30 
Years, ; without any ſenſible N 


Aftronomical-Efays. as theſe. 5 $524 Is 
"Kt? may be proper here to give Na. 
ticeto-Learners,. that the ſame Stars may 
have North Euritude and South Declma- 
22 57 ſuch are all thoſe. that lye between 


and the Southern half of the 
: Bur all thoſe Stars which lyc be- 
the Equator. and the Northern half 
7 EE ETA ns ol 
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A Table of the Sun's Declination for the" Lear 
..© 1726, being the Second after Leap-Tear-.- \. 
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A Table of the Right Aſcenſion and Declination of 
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